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Sixteen-Inch ‘Fox ” Monitor 
Lathe, 





This machine shown in the en- 
graving, is one just brought out 
by E. P. Bullard, 14 Dey street, 
New York, manufactured at the 
Bridgeport (Conn. ) Machine Tool 
Works. Itswings 16 inches, and 
is a heavy substantial tool of its 
class, well arranged for quick 
work on all ordinary kinds of 
brass goods. 

The turret slide is arranged 
to be quickly moved by the pilot 
wheel through a rack and pinion 
or to receive slow motion through 
a screw operated by the hand- 
wheel shown at the end; a touch 
of the binder handle is all that 
is necessary to change from mo- 
tion by the pilot wheel to motion 
by the screw, or vice versa. 

The slides, lateral and cross, 
are fitted with taper gibs with 
screw adjustment, making solid 
and reliable bearing surfaces. 
The turret has holes for six tools. 

The pan shown below extends entirely 
underneath the bed, and projects some 
distance on each side, being very convenient 
for catching chips, ete. 

The guide bar at the back is unusually 
heavy, and the bed and other parts are well 
proportioned and stiff. The arrangement 
for taper is convenient for use. 
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Chicago Division No. 111, of the Brother- 
hood of Locomotive Engineers, is making a 
collection of railway appliances and histori- 
cal works pertaining to locomotive manage- 
ment, for exhibition in its hall and the 
instruction of its members. The hall will be 
fitted up with suitable shelving, and each 
article properly labeled. The division so- 
licits donations of working models or manu- 
factured articles (sectional views preferred). 
Communications should be addressed to 
T. R. Freeman, C. R. I. and P. Railway's 
Round House, Chicago. 
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Modern Locomotive Construe- 
tion, 
By J. G. A. Mryrr. 


FIFTH PAPER. 


TRAOTIVE POWER—OONTINUED. 
Dividing the units of energy 
the cylinders are capable of ex 
erting by the circumference of 
the wheel, we have 
AT076.876 








16-Inon ‘‘ Fox” 


Thirty-six-Inch Rotary Planer or Column 
Facing Machine. 





This machine is designed for doing rapid 
work in facing the ends of columns for arch- 
itectural iron work, bridge beams, and a 
It is made in 
and 48-inch— and in 


large variety of other work. 
, two 


sizes—36-inch 
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lengths to suit the purchaser. As will be 
readily seen from the cut, the advantage of 
a long bed is, that it enables the operator 
while cutting one piece of work to place an- 
other in position; this may- be repeatedly 
done until the end of travel is reached, and 
as the cutter-head leaves the work which is 
done, the operator may also take this away 
and clamp other work in position for the 
next cut. This keeps the machine constantly 
at work. 

An attachment, as shown in cut, is also 
made for the purpose of milling the inside 





PLANER OR CoLUMN FACING 








Moniror Larue. 
faces of such columns lengthwise as may be 
required to be jointed. This attachment is 
fastened to the right of the large cutter-head, 
and is operated by a worm and worm wheel, 
and is intended to cut parallel with the top 
of table. 

This machine is made by Lodge, Barker & 
Co., Cincinnati, Ohio. 
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M AcuINE. 


From the statement of the Chief of the 
Bureau of Statistics it is seen that for the 
year ending June 30, 1885, 
of immigrants to this country was 387, 


the total number 
821. 
This is 120,013 fewer than last year, and less 


than half the number arriving for the year ; 


ending June 30, 1882. 
= + <—- 

The American Association for the Ad- 
vancement of Science will hold its thirty- 
fourth meeting at Ann Arbor, Mich., 
August 26th. We are not fully informed of 
the subjects for discussion. 


on 


11.78 3996* pounds. 


The tractive power of the engine 
is, therefore, capable of lifting a 
weight of 3996 pounds attached 
to the driving wheel, as shown 
in Fig.8; or, in other words, the 
tractive power of this engine is 
capable of overcoming a train 
resistance of 3996 pounds. Ina 
similar manner, the tractive pow- 
er of any engine may be found, 
namely, by multiplying together 
twice the area in square inches 
of one piston, the mean effect 
ive steam pressure per square 
inch, and twice the length of the stroke in 
feet; then dividing this product by the cir- 
cumference in feet of the wheel, the quo- 
tient will be the tractive power of the engine. 

This rule can be greatly simplified, as we 
shall presently show. The tractive power 
and the adhesion are represented by the same 
number of pounds; therefore, multiplying 





, we have 3996 x 5 
19980 pounds, which is the weight that must 
be placed on the drivers of this particular 
engine. Our answer, then, to Example 5, 
s: Tractive power, 3996 pounds; weight on 
drivers, 19980 pounds. 

In Example 4 it has been shown how to 
find the diameters of the cylinders when the 
weight on the drivers and the diameters of 


the tractive power by 5 


*This answer would have been 4000, Instead of 
000. if the decimal fraction in the 3.33 feet (ob 
tained by multiplying the stroke by 2) bad been 
exact 
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the same are known; and in Example 5 it 
has been shown how to find the weight on 
the drivers when the dimensions of the cylin- 
ders and diameters of driving wheels are 
known. From the reasoning connected 
with these examples, we conclude that the 
tractive power should not be more or less 
than the adhesion—a fact which we have 
stated before. We may also reasonably con- 
clude that, when the dimensions of the cylin- 
ders and the diameters of the driving wheels 
of any engine are given, also the mean 
effective steam pressure per square inch of 
piston, which we have assumed to be always 
90 pounds, we may at once arrange, for 
future use and reference, a table for each 
class of engine, showing the tractive power 
of each, the necessary weight on the drivers, 
and the number of tons of 2,000 pounds that 
each engine can haul on a straight and level 
track. Indeed, we may extend these tables 
so that the weight on the truck, and conse- 
quently the total weight of each engine, will 
at once be seen. 

With these objects in view, the following 
tables have been prepared. In these tables, 
columns 1 and 2 are exactly the same as 
those given in tables 1, 2, 3 and 4. In 
column 8 of all the following tables the ad- 
hesion is given and, since the adhesion and 
tractive power are expressed by the same 
number of pounds, these figures are obtained 
by finding the tractive power of each engine, 
and for this purpose always using the small 
diameter of driving wheels given in column 2. 
The weight on drivers is shown in column 4, 
which is obtained by multiplying the ad- 
hesion by 5 for all classes of engines. Col- 
_ umn 5 gives the weights on the trucks, and 
these are based upon observations. Thus, it 
has been noticed that the weight on the truck 
for an eight-wheeled engine is about one-half 
of that placed on the drivers; hence, mul- 
tiplying the weight placed on drivers by the 
decimal .5, the weight on the truck will be 
known. 

For Mogul engines, we multiply the total 
weight on drivers by the decimal .2, and the 
product will be the weight on the truck. 

For ten-wheeled engines, the total weight 
on the drivers, multiplied by the decimal .32, 
will be equal to the weight on the truck. 

And lastly, for consolidation engines, the 
total weight on drivers, multiplied by the 
decimal .16, will determine the weight on the 
truck. 

For instance, to find the weight on the 
truck for an eight-wheeled engine, with 
cylinders 17” x 24, we multiply the total 
weight on drivers for this engine, given in 
column 4, by .5; hence,we have 52020 x .5= 
26010 pounds equal weight on truck. 

For a 17 x 24” Mogul engine, we have— 


63697 x .2=12739 pounds = weight on truck. 


For an 18 x 24” ten-wheeled engine, we 
have— 
68611 x .82 

And for a 20 x 24” consolidation engine, we 


have— 
90000 x .16 


21955 pounds = weight on truck. 


14400 pounds = weight on truck. 


In column 6, the total weight of each engine 
is given, which is obtained by adding the 
weight on the drivers to the weight on the 
truck. Dividing the adhesion given in col- 
umn 1 by 74 will give us the number of tons 
of 2,000 pounds that the engine is capable of 
hauling on a straight and level track ; these 
figures are given in column 7. 

The weight of engines given in these tables 
will be found to agree generally very closely 
with the actual weights of locomotives re- 
cently built, although it must not be ex- 
pected that these weights will agree in every 
case with the actual weights, because the 
different builders do not build the engines 
alike. 

The given weights on the trucks for Mogul 
or consolidation engines may differ consider- 
ably from the actual weights, yet this should 
not be a matter of surprise, because the 
weight on a truck for either of these engines 
can be changed without changing the total 
weight of engine, and, indeed, often the 
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Yet the figures in these tables, indicating 
the weights on the trucks, can be safely 
taken as guides in constructing and propor- 
tioning an engine. 

The actual weight on trucks for eight- 
wheeled or ten-wheeled engines will not 
differ much from those given in the tables, 
because these weights depend greatly on the 
difference between the total and rigid wheel 
base, and these are not often changed by the 
different builders. The proportion between 
the rigid and total wheel base is generally 
the same. 

It has already been stated that the rule (as 
before given) for finding the tractive power 
of an engine can be greatly simplified. To 
explain this, we will again state the former 
rule, but, instead of writing it in the ordi- 
nary language, we will employ a number of 
simple arithmetical signs. This will enable 
us to bring the whole mode of operation 
under the eye, and follow it without taxing 
our memory; hence this rule will read as 
the following : 

Rule A. 
(Area of piston) 
( in inches 
(Mean effective steam) 
(pressure per sq. inch) 
(stroke? (9 0 


tin feety “*""_ tractive 
Circumference of wheel in feet power. 
For the sake of distinction, we have called 
this Rule A. Now, remembering that the 
area of a piston is found in multiplying the 
square of its diameter by .7854, and also that 
the circumference of a wheel is found by 
multiplying its diameter by 3 1416, we can 
put in the place of ‘‘ area of piston in square 
inches,” in Rule A, the method of finding this 
area, namely, square of diameter in inches 
x .7854; and, in the place of ‘‘ circumference 
of wheel in feet,” we may put diameter of 
wheel in feet x 81416; consequently, the 
wording of the Rule A will be changed, and 
read like rule B: 


Rule B. 


(Square of diam.) 
of piston in — x 
( inches x .7854 
\ Mean effective steam /} 
{ pressure per ¢q. inch 
‘ Stroke) oo 
din feet § x8x2 


Diameter of wheel in feet x 3.1416 


tractive 
power. 

If, now, we multiply the decimal .7854 by 
2, and again by 2 (figures which are found 
above the line in Rule B), we have a product 
of 3.1416. Below the line, in Rule B, we 
find the same figure—that is, 3.1416; hence, 
we may cancel all these figures, or, in other 
words, we may throw out of the Rule B the 
decimal .7854 and the figures 2 x 2, all found 
above the line, and the figure 3.1416, which 
is found below the line. Doing so, the 
wording of the Rule B will be changed to 
that of 


Rule 3. 


{ Square of the dia. ) 
( of piston in inches § 
{ Mean effective steam } 
| pressure per sq. inch § 
{ stroke } 
( in feet § 
Diameter of wheel in feet 


tractive 
power. 
In ordinary language, Rule 3 would read : 
Multiply together the square * of the diameter 
in inches of one piston, the mean effective 
steam pressure per square inch and the 
length in feet of one stroke. The product 
thus obtained, divided by the diameter in 
feet of one wheel, will be the tractive power. 
ExamMPLe 6.—What is the tractive power 
of a locomotive whose cylinders are 17 
inches in diameter and 24 inches stroke? 
The mean effective steam pressure is 90 
pounds per square inch, and the driving 
: igges 17x17 x 90 x 2 

wheels 60 inches in diameter. 60 
10404 = tractive power. If the tractive 
power had been calculated according to 
Rule A, the result would have been the same. 
But Rule 3 is the best to use, because with 


*By square of the diameter is meant the result 





pieces of mechanism connecting the truck to | 


the engines are so arranged that a heavy or 
light weight can be thrown on the truck while 
the engine is standing on the track. 


obtained by taking the diameter twice as a factor, 
| or we may say it is the product of the diameter 
| multiplied by a figure equal to the diameter ; thus, 
let the diameter be 17 inches, then the square of this 
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it a great amount of time and labor will be 
saved. Indeed, Rule 3 is nothing else but 
Rule A made very much simpler. 

All the figures expressing the adhesion in 
pounds, as shown in column 3 in all the fol- 
lowing tables, have been found acccrding to 
Rule 3: 

TABLE 5 


EIGHT-WHEELED LOCOMOTIVES. 
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Col. 1. Col. 2. | Col.3. | Col. 4. | Col. 5. | Col.6. |Col. 7. 
Inches.! Inches.| Lbs Lbs. Lbs Lbs. 
10x 20 45 to 51, 4000 | 20000 | 10060 30000 533 
11x 2 45 to 51 5324 | 26620 13310 | 39930 709 
12x 2 48to 5 5940 | 29700 | 14850 | 44550 G92 
13 x 22 49 to 57 6828 34140 17070 51210 910 
14 x 24 55to 61; 7697 | 38485 | 19242 | 57727 =: 1026 
15x 24 55 to 66 8836 44180 22090 66270 1175 
16x 24 58to 66 95383 47665 23832 71497 1271 
17 x 24 60 to 66 16404 | 52020 26010 | 78030 = 1387 
11472 | 57360 28680 86040 | 1529 


Is x 4 61 to 66 
| 


Figures in columns 1 and 2 are the same as those 
in Table 1. 

Figures in column 3 are obtained according to 
Rule 3 

Figures in column 4 are obtained by multiplying 
the figures in column 8 by 5. 

Figures in column 5 are obtained by multiplying 
the figures in column 4 by .5. 

Figures in column 6 are obtained by adding the 
figures in column 4 to those in column 5, and are the 
weight of engine in working order with water and 
fuel. 

Figures in column 7 are obtained by dividing the 
figures in column 3 by 7%. 


TABLE 6. 


MOGUL ENGINES 





— no 
E pla). |e 
ga 6 | 5 | £°| & | 238 
3 z : E 5 | eu 
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: | 3 | | Fee 
é 2 = Sa 
Col. 1. Col. 2. | Col. 3. | Col. 4. | Col. 5. | Col. 6. |Col. 7. 
Inches. Inches Lbs. Lbs. Lbs. Lbs. | 
11x16 35to 40 4978.2 24891 4978 | 29869 | 663 
12x 18 36 to 41 6480 82400 6480 | 38880 864 
13x18 37 to 42 7399.4 36997 7399 | 44396 986 
14x 20 29 to 43 9046 45230 | 9046 | 54276 | 1206 
15 x 22 42 to 47 10607 53035 | 10607 | 63642 | 1414 
16 x 24 45 tor 51 12288 61440 | 12288 | 73738 | 1638 
17 x 4 49 to 54 12739.5 63697 | 12739 | 76436 | 1698 
IS x 24 51 to D6 13722.3 68611 | 13722 | 82333 | 1829 
19x24 D4to 60 14440 72200 | 14440 | 86640 | 1925 


Figures in columns 1 and 2 are the same as those 
in Table 2. 

Figures in column 8 are obtained according to 
Rule 3. d 

Figures in column 4 are obtained by multiplying 
the figures in column 3 by 5. 

Figures in column 5 are obtained by multiplying 
the figures in column 4 by .2. 

Figures in column 6 are obtained by adding the 
figures in column 4 to those in column 5, and are the 
weight of engine in working order with water and 
fuel. 

Figures in column 7 are obtained by dividing the 
figures in column 3 by 7%. 


TABLE 7. 


TEN-WHEELED ENGINES. 





& > , 2 5 se 
i Zi 5 r 3 z ay 
Ey <8 S = = ae 
a] = No e | 5 Do 
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Col. 1, Col. 2. | Col. 3. | Col. 4. | Col. 5. | Col. 6. | Col. 7. 
Inches. Inches Lbs. Lbs Lbs Lbs. 
12x 18 3Yto 48 5981.5 20907 9570 | 89477 9% 
13x18 41 to 45 6677.5 33387 106883 44070 8O0 
14X20 483 to 47 8204.6 41023 | 13127 54150 | 1098 
15x 2 45 to 50 9900 49500 =15840) «6653401320 
16x 24 4k to 54 11520 57600 «18432-76082 i536 
17 x 24 51 to 56 12240 61200 19584 SO7TS4 1632 
18 x 24 51 to 56 13722.3 68611 | 21955 90566 1829 
19x 4 S54 to 60 14440 72200 «23104 OBOE 1925 


Figures in columns 1 and 2 are the same as those 
in Table 3. 
Figures in column 3 are obtained according to 








Figures in column 4 are obtained by multiplying 
the figures in column 3 by 5. 

Figures in column 5 are obtained by multiplying 
the figures in column 4 by .32. 

Figures in column 6 are obtained by adding the 
figures in column 4 to those in column 5, and are th« 
weight of engine in working order with water and 
fuel. 

Figures in column 7 are obtained by dividing the 
figures in column 3 by 7%. 


TABLE 8. 











CONSOLIDATION ENGINES. 
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Col. 1 Col. 2. | Col. 3. | Col. 4. | Col. 5. | Col. 6. |Col 

Inches. Inches. Lbs. Lbs. Lbs. Lbs. 
14x 16 36 to 38 7840 39200 6272 45472 1045 
15x18 36 to 38 10125 50625 8100 58725 350 
20 x 24 48 to 50 18000 90000 14400 | 104400 2400 
22 x 24 16727 | 121271 | 278% 


50 to 52 20908.8 104544 


Figures in columns 1 and 2 are the same as those 
in Table 4. 

Figures in column 3 are obtained according to 
Rule 3. 

Figures in column 4 are obtained by multiplying 
the figures in column 3 by 5. 

Figures in column 5 are obtained by multiplying 
the figures in column 4 by .16. 

Figures in column 6 are obtained by adding the 
figures in column 4 to those in column 5, and are the 
weight of engine in working order with water and 
fuel. 

Figures in column 7 are obtained by dividing the 
figures in column 3 by 74. 
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An Ingenious and Useful Invention, 


A patent bas been issued to a gentle- 
man of Gallipolis, O., for a pair of scales 
which announce, with unerring correctness, 
the value of any number of tons, pounds or 
ounces at any price. For instance, a ham 
is placed on the scales, its weight is 12} 
pounds, and the price is 12} cents per pound. 
A sliding weight is moved along the scale 
beam until it balances the ham. In the 
notch where this weight stops will be found 
the worth of the meat in dollars and cents to 
a fraction. Again, suppose a child comes to 
the grocery for 50 cents worth of tea that is 
selling at 78 cents per pound. One indicator 
is sct at 50 and the other at 78. The tea is 
poured into the scoop until the scales bal- 
ance, when the amount is found to be as cor- 
rect as if several minutes of valuable time 
had been employed to weigh it and figure 
out the price in the old way. The invention 
can be applied to druggists’ scales, stock or 
letter scales, and will, doubtless, cause a 
revolution in the scale business generally. 
The inventor is Mr. Jules Pitrat, a cultivated 
gentleman of French descent, who has been 
an invalid for several years, and who worked 
out the problem after months of hard study 
and experiment. A gentleman of this city 
who saw the first model at work, a few days 
ago, describes it as perfectly wonderful in its 
operation, and yet so simple in action that a 
child can learn to use it in afew moments.- 

Shipping and Commercial List. 
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An increasing number of people are using 
chilled tools for metal-cutting machines. 
One firm engaged in turning large forgings 
of steel in the manufacture of guns will 
only use chilled tools. In addition to the 
cost of good tool steel, there is the waste 
connected with it. Good tool steel cannot 
be bought now at less than 9d. per lb., and, 
as a rule, only one-half of it is consumed. 
There is always a piece at the last unused. 
Then, by the time that the tool steel has been 
heated and forged over and over again, its 
qualities are destroyed, and it reaches a period 
when it is hardly worth being used at all. 
Cast-iron tools can be made at 1d. per lb., 
and when chill is worn off can be re-melted 
into new tools. The principal thing to keep 
in view in preparing chilled tools is to have 
a large chill so as to get the iron thoroughly 
hard.— The Hngineer and Iron Trades’ Ad- 








diameter is equal to 17 x 17 = 289. 


Rule 3. 
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New Steam Pumps. 


We herewith illustrate three pumps from 
new patterns, made by Dean Brothers’ Steam 
Pump Works, Indianapolis, Ind. 

The duplex pump and its valve motion are 
familiar to mechanics. Two direct-acting 
pumps are placed side by side, and so con- 
nected that the valve motion of each is 
moved by its companion. The duplex steam 
pump here shown is intended for fire protec- 
ion or water supply. It is neat in form and 
the parts are heavy. 

The single direct-acting pump is also for 
fire protection or water supply. The steam 
valve mechanism is a recent invention. This 
valve gear is said to be practically noiseless, 
even when working at a high speed. 

The automatic air pump is intended for 
compressing air for use in breweries, where 
the air is conveyed to casks in cellar, and by 
it beer is forced through hose from cellar to 
cellar. Acids that would attack the metal 
of a pump can be moved in the same way, 
without passing through the pump. The 
pump can be used for agitating a liquid by 
forcing air through it. It can also be used 
for cooling liquids by forcing artificially- 
chilled air through them. The regulator is 
automatic, maintaining a uniform air press- 
ure. The air acts on a piston soas to close 
or open the steam throttle valve as the press- 
ure increases or diminishes. The pressure 
can be changed by putting on or taking off 
the weights, which are suspended from the 
regulator lever. 
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The Kunstadter Steering and Propelling 
Screw. 


Last winter the Secretary of the Navy ap- 
pointed a board of engineers to test this 
device on the U. 8. S. Nina. The test was 
made with this device and with the rudder 
alone. With the rudder alone, and at. an 
angle of 45 degrees, the vessel was turned in 
a circle, the diameter of which was 521} 
feet, while with the Kunstadter device the 
turning was done in a circle of a trifle more 
thun 314 feet. The time occupied in turning 
in the two instances was directly propor- 
tioned to the diameter of the respective 
circles described. It should be noted that 
the rudder which was used alone was of 
excessively large dimensions; it is probable 
that with ordinary proportions of rudder the 
Kunstadter apparatus would enable a vessel 
to turn on a circle one-half the diameter that 
could be accomplished with the rudder 
alone, either going ahead or astern. At 
other angles than 45 degrees the new ap- 
paratus demonstrated its superiority. 


The adoption of the Kunstadter system 
for naval vessels seems very probable, as 
the advantages in mancevering must be 
of great importance. This opinion seems to 
be emphasized by the fact that in the recent 
evolutions of the squadron of the British 
Navy one of the vessels lost her rudder, 
which, in order to secure quick turning, was 
of the usual large dimensions. 


In the Kunstadter system the rudder is 
small, the turning being accomplished by a 
small screw behind the rudder. The shaft 
of this screw is journaled in the rudder, and 
connected with the main screw shaft, which 
projects through the main screw, by a 
iniversal joint. The small screw swings 
with the rudder, and operates directly to 
turn the vessel. It is said that this small 
screw, in going directly ahead, slightly im- 
proves the speed of the vessel. The system 
is applicable to any class of screw vessels. 

The report of the board, recently made pub- 
lic, is full and complete, and is unqualifiedly 
n favor of the Kunstadter system, both for 
its effectiveness and mechanical simplicity. 


———_ oie 


An advertising machine is a late wrinkle 
in England. It consists of a tricycle, with 
revolving bulletin boards behind the rider, 
on which to display advertising cards. It is 
i decided improvement on the ‘‘sandwich” 


nen who infest the streets of most cities, | 


ind its adoption might also enable some 
icycle riders to do a little good in the world. 
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Improvement in Boiler Construction. 





The committee of Master Mechanics, con- 
sisting of Jacob Johann, J. Davis Barnett 
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a metal of high tension which he would 
secure in a steel that tempered by immer- 
sion; but in 1871 (page 10) the complaint 
was that it was manufactured too hard, and 
in 1875 (page 16) steel that will not harden is 


and Allen Cook, made their report at the recommended more especially for fire-box 


DurL_ex 


recent convention in sections, which we take 
up in part this week. 


STEEL PLATE. 


| Steel was reluctantly used in 1869 (see fairly free from silicon, 


STEAM 





Pomp. 


service. The steel we now easily procure 
and should use for both sheet and furnace, 
has but a small percentage of carbon, say 
from 15 to 20 per cent., and therefore, is 
phosphorus, etc., 








Srnate Drrecr-aotina Pump. 


page 10 of report for that year), but 200 
boilers of steel are reported in 1875 (page 
15), and it is recommended in that year 
(page 16), exclusively recommended in 1877 


(page 52), and the committee is unanimous in 
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In 1870 an opinion from a 
French engineer was quoted (page 18), say- 
ing steel plates for boiler use should be 
capable of hardening; presumably he was 
using the metal in barrel plates and, to 
reduce their thickness and weight, required 





will not harden, is mild and ductile, working 
under the hammer, even when cold, mosi 
freely; has a breaking resistance of from 
62,000 to 65,000 lbs. per square inch of section, 
with an extension of 24 to 25 per cent. in 


Arr Pump. 


length of 10 inches. A good shop test—in 
addition to bending over at a point in test 
piece where it has been punched either cold 
or after it has been heated and dipped in 
water—is to take a narrow strip through 
which a hole one-fifth its width is punched 
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and then enlarge the hole with a drift and 
flogging hammer to fully three times its origi- 
nal punched diameter without splitting the 
strip. 

It may be said that there is now no practi- 
cal limit to the size that steel sheets of de- 
sirable quality and thickness can be pro- 
curea. The Canadian Pacific Railway are 
making the straight portion of wagon top 
boilers in one plate, and receive sheets 14 
ft. 3 in. x8 ft. ,4, in., and last year at Erie, 
Pa., 3-inch plates 16 feet long were bent cold 
in rolls to a curve of 30-inch radius, so that 
two sheets made one boiler 16 feet long and 
60 in. diameter, with but two longitudinal 
joints in barrel; and Mr. Webb has rolled 
from ingot and used ,';-inch steel plate 11 ft. 
3 in. wide x12 ft. 9 in. long in one barrel 
ring. This practice is in line with the strong 
recommendation of the committee in 1871 
(page 14), but as they point out it requires 
special rolls to be built for bending the plate. 
Mr. G. 8S. Strong says he is now construct- 
ing a 56-inch straight boiler for 175 pounds 
pressure, with all Tousitedinel seams welded. 
Welded seams, when iron plate and coke 
fire were used, give at least but an ultimate 
tension of 14 tons and 6} per cent. exten- 
sion for 22 ton iron ; therefore, it is not a 
matter of surprise that such a form of joint 
was seldom used, but now Mr. 8. Fox, using 
22-ton mild steel and common gas flame for 
heating the scarf, secures a weld having an 
ultimate tension of 21 tons and an elonga- 
tion of 84 per cent. in a 10-inch length, that 
is an increase of 50 per cent. in strength and 
30 per cent. in ductility; although it should 
be noted that this excellent result is but one- 
third the ductility of the unwelded steel 
plate. Some careful experiments show that 
very mild steel, after annealing, loses some- 
what in resistance to ultimate tension and in 
ultimate percentage of extension, or, in 
other words, annealing does not necessarily 
improve the natural plate. Nevertheless if 
holes are punched in plate, or plate has been 
flanged or set when warm, mild steel must 
be annealed, the annealing furnace tempera- 
ture not being carried too high—a blood or 
cherry red is quite sufficient—the time in 
furnace not prolonged beyond the point that 
will secure thorough and equal temperature, 
and the cooling not too much hurried by 
contact with damp earth, or a current of 
wind at low temperature. Neither should 
there be any attempt to ‘‘soften off” by 
cooling in a bed of sawdust or ashes. 

If the flanging, setting or any other distor- 
tion, such as bending in the rolls, can be 
done cold, there is no necessity for annealing 
either plates or bars, but all such setting is 
preferably done under the steady pressure of 
hydraulic tools. 


DISOUSSION, 


Mr. Johann—‘‘ As chairman of the Boiler 
Committee, I wish to make a few remarks in 
opening the subject. The report of the 
committee for this year presents simply a 
review of all the matter that has been pub- 
lished heretofore. The subject of boiler 
construction and improvements has been 
gone Over so much the committee was at a 
loss to know just what to take up for this 
year, and therefore they came to the con- 
clusion simply to make a review, which has 
been read to you, and will, I presume, be 
presented to you now in detail, section by 
section, and, speaking for the committee, I 
wish to say that that is simply their idea of 
the various subjects that have been pre- 
sented, and it is now for the members to 
take hold of it, discuss it and go for it in any 
way they see fit.” 

Mr. Setchel—‘‘ The first subject contained 
in the report is the use of steel. Is it the 
best material to for boilers and _ fire- 
boxes ?” 

Mr. Sprague—‘‘I am ready to endorse the 
use of steel for boilers and fire-boxes, but I 
am not prepared to endorse steel rivets. I 
have not had very great experience with 
steel rivets, but from what I have had, I 
must say they do not give me as much satis- 
faction as iron rivets.” 

Mr. Setchel—‘‘ If members will please con- 
fine themselves to the subject as announced 
it will help the secretary very much in com- 
piling his report. The subject of steel 
rivets will come further on. Now, the 
members who read the St. Louis Register 
will recognize the fact that a warfare is 


use 


waged by that paper against steel. There 
are many master mechanics who believe 
that iron will give as good results. I think 


it should be ascertained by this Association 
whether steel is being used as successfully 
as heretofore, or not.” 

Mr. Swanston—‘‘I have not discarded 
steel. We are using steel and nothing else. 
I asked the question yesterday as to whether 
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some of the members had not discarded 
steel and gone back to iron.” 

Mr. Smith—‘‘ I abandoned the use of steel 
about five years ago, and since then have 
been using iron exclusively. I have never 
had any trouble with iron, while I have uad 
a great deal of trouble with steel. I have 
never seen a failure of any kind with iron 
fire-boxes, while I am quite sure I never 
used a steel fire-box two years without dis- 
covering a serious defect.” 

The Chairman—‘‘What fuel do you burn ?” 

Mr. Smith—‘‘Soft coal. I would also say 
that we use the water of the Mississippi 
river, which holds a large amount of carbon 
ate of lime in solution. That has a very 
deleterious effect on the steel. I would also 
say that we imported one fire-box from 
England. We had two which were fur- 
nished by the Baldwin Locomotive Works. 
The iron was of Coatesville. Several others 
were made of Tennessee iron.” 

Mr. Blackwell—‘‘ Will Mr. Smith tell what 
brands of iron he has been trying and found 
so successful ?” 

Mr. Swanston—‘‘I would like to 
also how extensively this has been trie¢ 

Mr. Smith—-‘‘I think there are about six 
of them now—engines which have been 
under severe service, running night and day. 
It is seldom that we have over eight or ten 
hours to wash out the boiler. In regard to 
the brand of iron, I cannot give the name of 
the manufacturer of the Baldwin iron. | 
only know that it came from Coatesville, Pa. 
The English iron was Lowmoor.” 

Mr. Blackwell—‘‘ What was the greatest 
mileage obtained with an iron fire-box ?” 

Mr. Smith—‘‘ This was under the St. Louis 
Bridge Company, and we kept no mileage.” 

Mr. Blackwell—‘‘ What kind of service 
would that probably be equivalent to?” 

Mr. Smith—‘‘I presume you would call it 
switching. It was transferring trains across 
the Mississippi river to St. Louis. The run 
was about four miles.” 

Mr. Swanston—‘‘ These were Baldwin en- 
gines, and all had steel fire-boxes when they 
went there?” 

Mr. Smith—‘‘ Yes, sir.” 

Mr.Swanston—‘‘ How long did they last?” 

Mr. Smith—‘‘ There was none of them but 
what developed defects inside of three 
years.” 

Mr. Blackwell—‘t What make of steel did 
you find so very unsatisfactory?” 

Mr. Smith—-‘‘I do not care about naming 
the steel. I would say, though, that I was 
informed by the Baldwin people that the 
Norfolk & Western Road also had trouble 
with steel.” 

Mr. Blackwell—‘' We had a great deal of 
trouble with iron as well as steel fire-boxes. 
I say this asa former representative of the 
Norfolk & Western. I tried the Lowmoor 
and the Hewston brand of iron, in the hope 
that it would prove more satisfactory than 
the steel; but I am sorry to say that the re- 
sults of trials with iron were entirely unsatis 
factory. A few engines built by the Bald 
win Company for the Norfolk & Western 
Road were supplied with Lowmoor fire- 
boxes, and an equal number with Hewston 
iron, and nine engines with Otis steel fire- 
boxes. So far—and it is a matter of about 
two years’ service now—we have had no 
trouble with the Otis steel. Four iron fire- 
boxes have given out—two of Lowmoor and 
two of Hewston—and they will have to be 
renewed within a month or two. No trouble 
has been experienced with Otis steel, pro- 
viding that samples from the plates were ex 
amined and found to come within our speci- 
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fication.” 

Mr. Setche]—‘' Twelve or thirteen years 
ago, the Ohio & Mississippi people, that I 
have had the honor of representing for the 
past three years, bought forty engines from 
the Baldwin Works and ten from the Grant 
Works, and up to two years ago none of 
those fire-boxes had been renewed, and they 
were all made of steel, and the service those 
engines had performed had been, I suppose, 
as hard as any road in the country; they 
averaged a monthly mileage of from 4,500 to 
5,000 miles. It seems to me that a material, 
to give such results, must be very good for 


fire-boxes. In regard to the service of the 





engines, of which Mr. Smith speaks, he must 


pardon me if 1 state that such service is 
nothing compared with the service of engines 
on the road. We can take an engine that 
will hardly hold water running a train out 
on the road, and put it at the service of 
which Mr. Smith speaks, using the Missis- 
sippi water, and run without any trouble 
whatever. While connected with the Miami 
Road, where I was located about twenty 
years, we found that we could take engines 
that would fail entirely, using hard water 
upon our Springfield division, and bring 
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stacks, for the prevention of floating sparks, 
etc. They say, ‘Send us out your reports; 
we want them.’ We should not send out 
any false impressions. We should give cor- 
rect information—something that we will be 
able to stand by.” 

Mr. Blackwell—‘‘I quite agree with Mr. 
Setchel in regard to the service of the engine, 
whether the results are disastrous or other- 
wise. I may say that one of the engines 
with the worst cracked fire-box that I re- 
ferred to just now, is now engaged at 
switching service, and doing  satisfac- 

torily, and may continue 

to do so, if they choose, 

for years, without trouble. 

It is when an engine is 

hard at work, pressing the 

) fire-box for the utmost re- 
sult, and consequently get- 

ting an excessively high 

heat, that the ill effects are 

i produced. As long as an 
\_ ~~ engine with a cracked fire- 
“A box is doing such light 
NEF work as switching service, 
Ne of course the ill effect al- 
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them to Cincinnati, and use the Ohio river 
water, and they would not only tighten up, 
but the water would take off the old scales, 
and we could use the fire-boxes, whether 
made of iron or steel, any length of time. 
You could patch the fire-boxes, and run 
them without any trouble at all. Iam unable 
to say why any kind of material, using 
the Mississippi water, should give 
out, unless on account of being mud-burned 
or something of that kind. I think 
it has been the experience of our members 
that they could use any of our river waters, | 
it made very little difference what kind of 
material the fire-boxes were made of. That 
has been the expression of members for the | 

















\ ready there is not increas- 
\ ed. As regards iron fire- 
4 boxes, I may say that anoth- 
er brand of iron was used 
on the Norfolk & Western 
Road when I went there. 
I found that we had to 
abandon it, as it acted ex- 
actly like steel. Men ac- 
customed to examine 
cracked steel fire- boxes, 
were prepared to state that 
they were made of steel. 
Instead of that, they were iron. They gave us 
very unsatisfactory results. By running 
from four to eighteen months, they had to 
be renewed.” 

Mr. Shaver—‘‘ When we first commenced 
to use steel, we had some little trouble with 
fire-boxes cracking, but for the last twelve 
years I have not known any cracked sheets. 
I have not known of one giving out unless 
there was some good reason for it. For 
myself, I do not want any iron box.” 

Mr. Turreff—‘‘I don’t think I shall go 
back to iron again. I have had such good 
results with steel for fire-boxes and _ boilers, 
I am prepared to endorse it as a good ma- 
terial. While we have had exceptional 
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past fifteen years that I have been connected 
with this Association. With such an experi- 
ence as has been presented by the reports of 
this Association, it seems that if there was 
any great failure of steel in the country 
there would be a representation here to-day 
that would be able to state it, and I think if 
we have any members here who have that 
information, and go away without stating it, 
they make a mistake and do injustice to the 
Association. The country looks to us for 
this information. They are constantly writ- 
ing to this Association from New Zealand, 
from India, and from all over the world, to 
know what we are doing in regard to steel 
fire-boxes, what we are doing for smoke- 
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cases of failure, yet the majority overcomes 
them. Take a fire-box that has made over 
4,000 miles a month—which is exceptional 
mileage—-and it speaks well for the steel. 
While probably that is an extreme case, yet, 
as a whole, in the coal that we burn, which 
is very severe, and particularly in the ser- 
vice that we run our locomotives—high- 
speed passenger service-—-we have had very 
exceptional results, I think. We have sev- 





eral engines that have made over 100,000 | 


miles, and the fire-boxes to all appearances | 


can run, perhaps, 75,000 miles more. We 
have some locomotives that have been in use 
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sheets that we have used usually have been 
a quarter of an inch thick, and we have had 
very good results. It has been a question, 
sometimes, in my mind, as to the quality of 
the steel— whether it should be crucible stee 
or something else. Weare using both kinds 
and I can say we have no desire as yet to x 
back to iron. We have a number of boiler: 
running with iron, which have proved very 
satisfactory. But one thing in the use of 
steel that overcomes the use of iron is, we d 

not find any blisters—the material is perfect}, 
homogeneous. The most trouble we have j 

occasional cracks. We do not consider ste« 

a failure by any means, and we propose ti 
continue its use.” 

Mr. Meehan—‘‘We have 160 engines 
equipped with steel fire-boxes. The greater 
portion of them, I believe, are of Otis steel. 
We have also ten equipped with iron, and 
out of the ten there were eight that wer 
blistered, and we had to take the boxes out 
before they were worn.” 

The Chairman—‘‘ When Mr. John Hurley 
was on this continent, the Pennsylvania 
people gave him some figures. Taking 
ninety-one of their engines, they found that 
the average mileage per engine before th« 
fire-box failed was 219,926 miles. One stec! 
box made a mileage as high as 505,890 miles 
and the smallest mileage made by any on 
engine was as low as 55,860. I think a gen 
eral average of 219,926 miles is a larg: 
mileage.” 

Mr. Stevens—‘‘I would like to inquir 
what the term ‘failure of fire-boxes’ means. 
Was the box entirely worn out, or was it the 
failure of any part of the box?” 

The Chairman—‘‘ Renewal of the fire-box 
throughout.” 

Mr. Stevens—‘‘ That was when the fire-box 
was completely worn out.” 

Mr. Setchel—‘‘I think it is generally un 
derstood that when a fire-box cracks or fails 
in any one place, that that practically is a 
failure of the fire-box, because in burning 
coal with us it is very hard after a fire-box 
fractures to keep that box in good running 
order economically. I think you had better 
take it out, asarule. When I spoke of the 
life of the Baldwin engines on the Ohio & 
Mississippi Road, that was what I meant, 
that the fire-boxes were practically perfect 
after twelve years’ service.” 

Mr. Stevens—‘‘That is just the point | 
want to get out. The fact of having the fire 
box all wear out is altogether different from 
the Lake Shore Road’s experience. The 
tube sheets there will run twice as many 
miles as the side sheets will, and it is not 
seldom that a crown sheet will wear out two 
tube sheets and four side sheets. I think 
that it is important in getting at this—that 
we should not be misleading.” 

Mr. Shaver—‘‘If crown sheets will give 
out much faster, how do you account for 
that?” 

Mr. Stevens—‘‘ The crown sheet will last 
the longest. There is no trouble with th 
crown sheets if they are kept clean. The 
reason why the side sheets wear out quicke1 
is because they get hotter.” 
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PUNOHING. 

In 1872 (page 19) preference is given to 
drilling rivet holes rather than to punching, 
but with the leather-like ductile metal now 
supplied, and within the limits of ordinary 
thickness of boiler plate used in locomotives, 
the extra expense of drilling is not justified, 
and the excess of diameter of hole in die ove1 
punch need not exceed ,', inch for plates 
inch thick and under. 

DISOUSSION. 

Mr. Setchel—‘‘ The next subject involved 
in the report is: ‘Drilling os. Punching 
Which is the Best?’ And most practicable. 
I suppose that would be the idea. I know 
in the history of this Association there wer 
a number of years when we first commenced 
using steel, that our best members strongly 
advocated the drilling of sheets, but I find, 
almost without any noise being made about 
it, the majority of the members have 
quietly dropped back and are punching 
their sheets. While I believe that in Eng 
land there have been some experiments 
made, where it would tend to prove that it 


since 1869 with steel fire-boxes, and the| was much better to punch than to drill the 
_crown sheets are still in them. 


The side 





sheets—I cannot give the particulars of that, 
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hut I have read in some of our journals of 

sts being made to that effect—-I think if we 
made an error in advocating drilling of 
sheets exclusively, that we should let it be 
known and go back. But if we still believe 
in drilling certain portions, why, that also 
should be known—at least, let it be under- 
stood which is thought by the members of 
this Association to be the best way.” 

The Chairman—‘‘I think the English ex- 
periments Mr. Setchel refers to, proving that 
it was stronger to punch than to shear, were 
some experiments designed to test riveted 

ints where it was endeavored to so design 
the joint that it would fail by shearing the 
rivet. In that case, under these condi- 
tions, quite a number of the joints 
showed very much greater resistance to 
shearing the rivet with a punched hole 
than with a drilled hole, the reason be- 
lieved to be that the sharp edge, or 
syuare edge, left by the drilling was 
more effective as a shearing edge than 
the somewhat jagged edge left by the 
punch.” 

Mr. Woodcock—‘‘I think the ques- 
tion in the matter that has been refer- 
red to by our secretary largely depends 
upon the quality of the steel. I do not 
think it is necessary to drill holes in the 
open hearth steel, but where we use cru- 
cible steel I think it would be necessary 
to drill them. This is our former experi- 
ence. There are very few, I presume, 
using crucible steel at the present time, 
but if we should resort to that I should 
be inclined to drill the holes. That has 
been our experience in former years 
when we were using crucible steel. But 
the makers of the present open hearth 
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cars, a small casting holding the adjustable 


block, takes the place of the old guard or 
‘* boot” (as it is generally termed) as shown 
in the cut. The adjustable block C is loosely 
dovetailed into the casting, and is allowed to 
so bottom that it can never pinch nor stick 
so as to cause trouble in getting it out. The 
detail drawings show it as arranged on the 
Boston & Albany railroad, of which road, at 
Boston, the inventor, George H. Colby, is 
master mechanic. 
E Pea 2 

It is stated that a number of cotton mills 
are profitably introducing machinery for mak- 
ing up their waste material into cordage, ete. | 


section on line A.B. 
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fine, and buffed bright as silver, put in cold, 
and put in heated to all the colors of the 
rainbow, and finally were tinned. 

The last named method was the most suc 
cessful, but even then there was no certain 
ty about the job; there still remained an 
uncertainty as to the welding of the ends. 
The end of the rod was covered by the iron 
casting, and it is my opinion, that the gases 
being generated and expanded by the hot 


cast iron issued at the ends and caused the 


imperfections. 

Many of them would appear sound until 
the outside was removed, when holes $” 
diameter would appear. 
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soft steel contend that it is not necessary 

to drill the holes. For that reason I 
think we have fallen into the habit of 
punching the sheets, first, because it saves 
time and expense, and of course that is quite 
an item.” 

Mr. Sinclair—‘‘In regard to this matter, I 
would draw the attention of our members to 
certain experiments that were made last year 
at the works of Hoopes & Townsend, in 
Philadelphia. They drilled certain sheets 
and punched others, of precisely the same 
quality and the same size, and they found 
that there was a considerably greater tensile 
strain required to fracture the punched 
plate than there was to fracture the 
drilled plate. Now, in that case, the 
reason which our president gives for the 
punched plate probably standing the 
greater blow would not hold, because 
the sheets were taken singly. It was 
not a shearing strain that was tried. 

It was merely the tensile strain of the 
sheet after the holes had been drilled. 
These experiments seem to me very 
conclusive in that matter. It was all, 
however, soft steel that was used, and 
some iron plates, if I am not greatly mis- 
taken. I think these experiments will 
be of great interest to all of you if you 
were to look up the accounts of them.” 

Mr. Lauder—‘‘I suppose 99 per cent. 
of the members of this Association will 
continue to punch their plates, no mat- 
ter what we may say here.” 

a See 
Improved Form of Colby Coupling 
Attachment, " 


In ourissue of April 12, 1884, we illus- 
trated the Colby coupler. With the pres- 
ent form of the Miller coupling, cars 
cannot be uncoupled on curves, which 
fact often causes trouble and delays in separ- 
ating and making up trains. 

To obviate this serious difficulty, the im- 
proved form of the Colby Coupling Attach- 
ment, shown in the annexed cuts, has been 
made and applied to the locomotive tenders 
of the Boston and Albany, and other rail- 
roads, with perfect success. 


The improvement consists of an adjustable | 
block C, so placed in the extended arm of 
the back casting that when the train stands 
on a curve the block can be pulled out, 
allowing the hooks to be separated, and the 
cars drawn apart. 

In adapting the improvement to passenger 
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Some Experience in 
Uniting Cast and Wrought Iron, 


Editor American Machinist : 


In a recent issue of the AMERICAN Ma- 
cHInist, ‘‘ Tapping Bar” takes the ground 
that new iron possesses the valuable prop- 
erty of lying closer to, and adhering more 
firmly to, wrought iron when cast upon it, 
than old metal. My experience has proved 





LBY COUPLING. 


A number of years since, I was employed 
by a car manufacturing company. We had 
alarge number of small rollers or wheels | 
to make, 5” diameter and 1” thick, with 
wrought-iron spindles cast in them. 
were given to a moulder, who wrestled with 
them, day after day, the proportion of good 
ones being about 25 per cent. He became 
discouraged and ‘‘ went West.” 
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to my satisfaction that there is no percep- 
tible difference. 

My patience and resources were severely | 
tried on one job of this kind. It was desir- 
able to cast ends on rods 1}" to 1}” diame- 
ter, the ends to be quite thick and bulky, 
and about 6” long. These rods were of 
both iron and low-grade steel. 


There was heaps of fun with these little 
things. What would seem to be a complete 
cure on Monday would turn out to be a per- 
fect failure on Tuesday. They were cast at 
the first of the heat, in the middle and at the 
last with equally varied results. They were 
covered with red lead, threaded coarse and 


that he ran a gate up to and against the end 
of the wrought-iron spindle in addition to 
the gate to the casting. He put on a gate 
the full size of the spindle, and an ordinary 
gate on the casting. 

The result was that the first day he saved 
all—80 in number; second day the same. 


| I soon ceased to worry about that job. 


These castings were not finished; had it 
been required that they be perfectly sound, 
no doubt many would have been rejected. 

Considerable experience has convinced me 
that the ‘‘ why” cast and wrought iron will 
not unite, is what no fellow has yet found 
out. MOouLpER. 


| 


| 


| three out of five roads ? 
They 


The job| 
was then given to a deaf and dumb moulder. | 
He arranged the patterns in the flask, so| 
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Train Resistance and Engine Friction 
Extension Smoke Boxes, 
Editor American Machinist: 


In Mr. J. G. A. Meyer’s paper on ‘‘ Modern 
Locomotive Construction,” in your issue of 
July 4, he gives the frictional resistances of 
wagons as 7} lbs. per ton, due to rolling fric- 
tion and axle friction—a figure with which 
I practically agree. At the close of page 4, 
however, he makes the astonishing state- 
ment that this amount of 7} lbs. per ton may 
also be calculated as the force necessary to 
move the engine and overcome the friction 
of the machinery, 

From a previous paragraph in his paper, it 
is clear that Mr. Meyer is aware of the 
existence of a dynamometer, but he 
must be totally unacquainted with the 
lessons it teaches to have made the 
above statement. 

In some most accurately-carried-out 
experiments made by Mons. Regray, 
the locomotive engineer of the Eastern 
Railway of France, he found that the 
friction of the mechanism alone, apart 
from the power necessary to move the 
engine and tender, as vehicles, was 34.2 
per cent. to 35.6 per cent. of the total 
power developed in the cylinders, and 
that the net power available on the 
draw-bar of the tender for pulling the 
train was only about 45 per cent. of 
the total power developed in the cylin- 
ders. 

I, of course, observe that Mr. Meyer 
excludes speed in his calculations, but 
this does not practically alter the ques- 
tion. 

Some years ago Messrs. Veuillemin, 
Gebhard and Dieudonne published the 
most extensive series of experiments 
on engine and train resistances that 
have come under my notice. 

In your issue of July 11th, I see the ques- 
tion asked in Mr. Frank C. Smith’s paper: 
‘‘Of what use is the extension, as used in 
Practically as a 
spark arrester, none at all.” 

You are of course aware that such exten- 
sions of the locomotive smoke box have 
never been tried in this country, so I have 
never had an opportunity of seeing them in 
action, but it seems to me that any benefit 
obtained from their use must be due to their 

action as air vessels equalizing the ac 
tion of the exhaust produced. by the 
blast in the same manner as suction 
vessels on pumps make the flow of 
water in the suction pipes more uni- 
form, thus enabling the size of the blast 
nozzles to be reduced. Should this 
smoke box extension in America act 
as I have supposed, I assume of course 
that smoke boxes there as well as here 
are made perfectly air-tight. 
Druirr Havin. 

9 Victoria Chambers, London, England. 


Sunday Work Division of Power, 
Kditor American Machinist : 


Mr. Hobart, in No. 29, inquires how 

we are going to stop Sunday work. 

In one large mill the method adopted 

for preventing the mill stopping in 

working hours, was to have competent 

men to make in some places daily, 

and in others weekly, inspections of 

belts, gearing, couplings, keys, etc., in 

the noon hour, and if anything wanted 

doing, do it then. In this way the con- 

dition of all the machinery and belts 

was known at all times, and if a main belt 

was getting weak, it was known long 

enough ahead, so that, everything being got 

ready, it could be laced in the noon hour. In 

this way the machinery was kept in first class 

condition, with no night and no Sunday 

work. The shafting was lined up and gen 

eral repairs done holidays, or when shut 
down for inventory. 


About the work on the engine. A first- 
class American engine, if properly taken 
care of, don’t require to be continually 
‘‘tinkered” with. One great point with a 
good engineer is to know when to let things 
alone, and the man that has that faculty is 
worth more than the one that makes a great 
ado about being*able to do ‘‘his own re- 
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pairs.” See back numbers of AMERICAN 
Maouinist. 

When it comes to the boilers, the question 
is different, as they have to be cleaned, and 
to be durable should be cleaned cold. With 
them, the only way out is to have extra 
boilers. Say we have a plant requiring fifty 
boilers. Put in sixty, and you have ten to 
lay off for cleaning, and you get around to 
each to give it a thorough going through 
with; plenty of time once in six weeks, and 
always have boilers warm to fire under Mon- 
day mornings, if Saturday afternoon the 
cleaned boilers are filled up with water 
from the heater, and this item alone goes a 
long way toward paying the cost of the ex- 
tra boilers. 

I see Mr. Hobart brings in his idea of the 
division of motive power. An ordinary 
electric light plant must make him dance 
with delight, until the time comes for de- 
claring dividends, when the result figures 
up something like this: We have a number 
of small engines that require 40 Ibs. of 
water per horse-power. We have consumed 
4,000 tons of coal at $4 per ton, cost, $16,- 
000. If we had one large condensing engine 
at 20 Ibs. water per horse-power, it would 
have been 2,000 tons, cost, $8,000. 

To prevent Sunday and night work, have 
your shafting well designed and put up, and 
examine everything regularly and often. 
Put in Mr. Hobart’s much despised friction 
clutch on the shaft of each department, or 
each room if you wish. 

If a person gets caught in the machinery, 
the shaft can be stopped quicker than the 
engine can. 

Put in plenty of boilers, and don’t ‘‘ tinker 
with the engine too much.” 

W. E. Crane. 


Making Devices Known, 
Editor American Machinist : 

Mr. Goodyear asks if it is not strange that 
so many old things are now-a-days brought 
forward as new. But may we not finda 
partial solution to this in the fact, that in 
those days they did not ‘‘ write work” as 
we do now, and that there was then no 
AMERIOAN MAonInist to write in? 

J. C. GREEN. 

Bartleyville, N. J. 


Brown’s Method of Laying Out an 
Elbow. 
Editor American Machinist : 

I had an opportunity, a few days ago, of 
observing the ingenious methods displayed 
by my old friend Brown in the laying out of 
difficult pieces of boiler-work, and, as I no- 
tice in your columns a letter from a boiler- 
maker giving an account of a mutual im- 
provement association, I will endeavor to 
explain in my way the old man’s ‘‘ kink” in 
laying out a goose-neck and square elbow, 
thinking it may be of interest to the parties 
forming the association, as well as to your 
boiler-maker readers in general. 

On the occasion of my last visit to Brown, 
I could detect an air of disturbance in the 
old man’s manner, and on that account 
loitered around in a careless way watching 
his movements carefully, and mentally not- 
ing his proceedings, fully convinced that | 
would learn something of interest before 
ending my visit. 

There were four or five sheets of light iron 
on two trestles when I entered the shop, and 
the old man’s interest seemed entirely cen- 
tered on these plates. Spectacles were ad- 
justed, a chalk line brought into play, and a 
line struck from one end ef the sheet to the 
other. Attention was then given to a small 
drawing, then a square and straight-edge 
were used and a line drawn at one end of 
plate at right angles with the chalk line men- 
tioned; reference was then had to a small 
book, and after much study measurements 
were made from the last line drawn, result- 
ing in the making of another line apparently 
equidistant from the last, after which meas- 
urements were taken from the first line, re- 
sulting in the formation of a parallelogram 
covering about one-half the surface of the 
sheet. 

The old man then divided the distance be- 
tween the lines with considerable care, after 
which he dipped a small brass tube in white 
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lead, and made a mark at each space so 
divided. The sheet was then taken away, 
cut in two, and the piece described had holes 
punched where marked with the lead. While 
this was being done, Brown became quite 
communicative, and informed me that he 
had a crooked smoke-pipe to make, and it 
seemed to him as if the parties ordering it 
wanted to see how crooked a thing they 
could get to carry the smoke away from the 
boiler. ‘‘ Why,” said he, ‘‘ there isan elbow 
in it and a crooked bend, and, as it has to go 
over a hundred miles from here, I must be 
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Branpon’s Piston PAoKkING. 


careful to have it exactly right, otherwise 
there will be trouble.” As the old 
man is profanely inclined, I will not quote 
his exact words, but your readers can fill the 
blank to suit their ideas. 

The piece by this time having been 
punched, ‘‘Joe” was instructed to have 
four more made from it. The piece sheared | 
off was then returned to the bench for further 
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manipulation by Brown, who proceeded, as 
already described, readjusting the dividers, 
as the distance seemed changed. 

This, Brown informed me, was for the 
purpose of having one sheet, when rolled, fit 
inside of the other, making, as he expressed 
it, a large and small course. 

‘** Joe” was called and instructed to make 
three pieces from the last piece, and one 
blank on the long sides. 

Another workman was now instructed to 
roll up the sheets as fast as they were 
punched, and in a short time a piece of pipe, 
about fourteen inches in diameter and three 
feet long, was taken from the rolls. This 





was soon followed by another, and continued 
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until all were completed. ‘‘ Joe” being the 
leading man, now commenced to put the 
pieces together and rivet them up, Brown 
taking the blank piece, already referred to, 
and measuring it carefully in different ways 
until he seemed satisfied with his work. He 
then called a couple of helpers, and with 
them proceeded, carrying the blank, to a 
barrel of water, and Brown, with their as- 
sistance, lowered the blank at an angle into 
the water, slowly and carefully, until it had 
been immersed up to his mark; it was then 
swiftly withdrawn, and while wet was marked 
with a slate pencil at the point indicated by 
the water mark. This was now cut off, and 
a similar course taken with the other part, 
after which Brown had both pieces taken to 
the fire, where he turned a small flange on 
each, and the two pieces were placed to- 
gether, forming a very accurate right-angled 
elbow. 

I don’t know whether the old man knew 
of any other method than this for getting out 
such pieces, but to me it showed great inge- 
nuity on his part. One of the other courses 
was also measured and marked by the old 
man, and also immersed in the water, and 
by careful manipulation a bend not quite 
equal to a square was produced from three 
pieces bevel on each end. 

I was much interested in all of these pro- 
ceedings, and on the following day again 
visited the shop to see the work complete. 
Brown by this time had a wooden template 
made of the exact length and proper angles 
for the completed job, and I can assure your 
readers the old man’s features beamed with 
pleasure when he saw me take such an inter- 
est in his work, which he assured me was 
““as near perfect as any one could make it.” 
I could see nothing in it to criticise and left. 
Should I see anything new in the future I 
will inform you, as I think boiler-makers are 
regular and attentive readers of your paper. 

ANCIENT. 
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Brandon’s Piston Packing. 





The piston packing illustrated herewith is 
the outcome of the efforts of a practical and 


/experienced mechanic to overcome difticul- 


ties that had come under his observa- 
tion in machinery in his charge. In- 
vestigations and experiments on 
piston packing rings had satisfied 
him that when a piston moves for- 
ward, the inertia of the ring, and 
also the friction between the ring 
and cylinder, tend to make the ring 
bear tight against the rear flange of 
the piston, leaving a slight opening 
between the packing ring and the 
front flange of the piston. From 
this it will be understood that in 
pistons having packing rings cut 
for expansion, made in the usual 
way, when acting as pumping or 
compressing pistons, the working 
fluid will get on the inside of the 
rings, forcing them radially against 
the cylinder with a force equal to 
that of the pressure of the working 
fluid acting on the whole inside sur- 
face of the ring. 

He also found, by experiment, 
that a certain amount of the fluid 
under pressure creeps in between 
the rings and cylinder, tending to 
force the rings off their seat, this 
force being equal to about one-half 
of that of the fluid under pressure 
acting on the whole inside surface 
of the ring. 

The theory of this action, and some ex- 
periments on the same, were explained in the 
AMERIOAN Maouninist, June 2, 1883, in an 
article on slide valves, by Professor 8S. W. 
Robinson. 

As a result of his investigations and ex- 
periments, Mr. Brandon finally constructed 
the piston packing shown, the theory and 
operation of which may be understood from 
the following description : 

The engraving represents a piston partly 
in section, in which A is the main packing 
ring cut for expansion, and a piece set in to 
break joint in the usual way, as shown at 
F’, D, Dmay be regarded as part of the 





body of the piston, made in two parts, as 
shown, or in one part, or solid with the pis- 
ton heads, as may seem advisable. B is a 
small ring fitted in the groove in the central 
part of the body of the piston, D,;D. 

The ring B is cut for expansion, and a 
piece set in to break joint in the usual way. 
It is made to bear against the outer ring A 
the same as a packing ring bears against th« 
cylinder. O and P represent two of several 
holes in the flanges, as shown. 

Now, assume the piston to be moving for 
ward as from left to right in the engraving, 
and that it is used fora steam engine. Th« 
outer ring A will take the position in which it 
isshown. The steam pressure being behind 
the piston, will pass in through the holes 0, 
between the ring A and body J, forcing 
ring B against the forward side of groove in 
D, D. It may be seen that the pressure of 
the steam forcing the ring radially against 
the cylinder is limited to that of the inside 
surface of ring B, and that part of ring A 
lying between ring B and the rear flange of 
piston, leaving that part of ring A lying be 
tween ring B and the front flange of piston, 
relieved from internal pressure. 

Assume the piston is used for a pump. 
Then as the pressure is in front of the 
piston it will pass through the holes P, or 
between the front flange and the ring A, 
forcing the small ring #, against the rear 
side of the groove in D, D. Now it may be 
seen that when it is used for a forcing piston 
the pressure on the inside of thering, forcing 
the ring to the cylinder is limited to that of 
the inside surface of the ring #, and that 
part of the inside surface of the ring A, 
lying between B and the front flange of the 
piston, leaving that part of ring A lying 
between ring £ and the rear flange of the 
piston relieved of interna] pressure through 
the holes 0. 

The ring A is fitted in the usual way 
between the flanges of the piston, and 2 
in the groove, the spaces on the side being 
left open so as to more easily understand the 
working from the engraving. The construc- 
tion is not, of course, limited to that shown, 
which is intended to explain the principle 
involved. The aim is to provide a piston 
that shall be self-packing against pressure, 
but in which the pressure shall be so balanced 
as to permit neither the forcing the rings 
outwardly so hard as to rapidly wear out the 
rings and cylinder, or the forcing them in- 
wardly so as to permit the fluid to pass by 
them. Mr. Brandon has submitted the 
results of a large number of experiments he 
made in determining the proper proportions 
to secure the desired ends, to Professor 
Robinson, who finds them to be in accord- 
ance with theory, and with experiments 
which he has made. 

Packing made as described has been in 
use for, we believe, a year or more, with 
little or no wear of parts, and showing 
direct saving in power required to operate. 

The address of the inventor is James 
Brandon, 233 Tenth Avenue, New York. 

_ ll — 


Improved Steam-Condensing Exhaust 
Pipe Head, 





The protection of roofs, walls and other 
portions of buildings that are exposed to the 
condensed water from the exhaust pipes of 
steam engines, has received a good deal of 
attention, and is really, especially in cities, 
an important matter. A device for this pur- 
pose should protect the roof and walls from 
hot water, which destroys roofs and cuts out 
brick walls very rapidly, and should deaden 
the sharp, unpleasant sound of the escaping 
steam. 

The device illustrated herewith, it is 
claimed, will satisfactorily accomplish these 
ends, as well as others of importance. The 
arrangement is very clearly shown in the 
engraving, from which its operation can be 
seen without detailed description. 

An incidental advantage of the use of this 
head is that a large percentage of the water 
evaporated in the boiler can be returned to 
tanks to be used for any purpose, or fed 
again to the boiler, the grease, if any is pres- 
ent, being separated and held in a suitable 
receptacle provided for it, 
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the use of this head ; the escape to the air is 
dry and nearly noiseless, while passers-by, 
on the sidewalk, are protected from showers 
,f water in the summer and ice and sleet in 


the winter. 

The head is made in any shape to suit 
special conditions ; they can be adapted for 
use with stationary engines, steam pumps, 
on steam-tugs, yachts, steamboats, steam- 
ships, ete. 

More than 700 of them are, we are in- 
formed, in use in Chicago alone. 

A. Aller, 109 Liberty street, New York, is 
ceneral agent for these exhaust heads. 


—— +e ——_—_—_- 


Secretary of the Treasury Manning has 
sent out a circular to manufacturers and 
importers, asking for information, views and 
suggestions relating to the tariff and methods 
of collection. He prefaces the letter by say- 
ing the information asked for is desired to 
enable the department to lay before Congress 
a plan to prevent under-valuations, and sim- 
plify the work of collection, by making the 
duties specific, instead of ad valorem. 
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New Clamp Coupling. 





The engraving represents a new form of 
clamp coupling, brought out by P. Pryibil, 
461 West Fortieth street, New York. It 
appears to be a simple and strong coupling. 

The shafts to be coupled are held between 
two clamps, one of which is continuous 
throughout its length to secure alignment of 
the shafts. The other is divided at the 
center lengthwise, to enable it to clamp each 
shaft independently. 

In applying this coupling, it is not neces- 
sary to remove the clamps, but simply to 
slack them. 
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The Whitlock Vertical Engine. 





In our issue of July 28, 1883, we illus- 
trated the Whitlock engine,as then put on the 
market in small sizes. As this is a lap-valve 
engine, the experience of the builders has 
been that with the flat, unbalanced slide, at 
the large travel desirable for securing ex- 
pansive working, or the large surface if ports 
were lengthened to reduce travel, too much 
friction, strain and wear of ports resulted. 
This consideration has led to the use of a 
balanced piston valve, which, working with- 
out friction, permits any amount of travel 
desired without a consideration of loss from 
friction and wear of valve connéctions. 

The construction and arrangement of the 
rings of this piston valve are its main feature. 
They are lap-juint split rings, turned larger 
than the bore of valve cylinder, cut out and 
sprung together, so that the ends of the lap- 
joints come together, showing, in appear- 
ance, a whole ring. In this condition they 
are turned to fit the valve cylinder, and, 
being held together between flanges by a nut 
on the end of rod, they will expand and fill 
the cylinder the instant the nut is loosened ; 
then the nut being screwed down tightly, 
the piston is made practically a solid one. 

The rings fit on a solid hub or sleeve that 
passes through the exhaust chamber, and 
counterboring leaves the edges sharp and 
square for a distinct and sharp cut-off. 

The engine being vertical, the weight of 
the valve is inoperative to wear the valve 
cylinder out of round, and there being no 
constant pressure, as when spring packing is 
used, the wear of parts is very small. All 
that is required to compensate for slight wear 
is to loosen the binding nut referred to per- 
haps once in six months, and let the rings 
spring to place. 

The valve cylinder is counterbored, so that 
the rings run over at each end, and the port 
is continuous all around the piston, so that 
the pressure is entirely equalized. 

The rocker arm is dispensed 
slides being substituted, which 


with, 
reduces 


the number of joints to get out of order. | 
engine | 


this 
adjustable 


Every joint, as style of 


by means of 


is made, is 
screws. 

Seymour & Whitlock, Newark, N. J., are 
the manufactyrers, 


porter has the following : 


A correspondent in Texas writes that box 
stoves are being hawked about the State by 
some of the interior manufacturers at 2}c. 
and 23c. per pound. The small country 
manufacturers have for some years had a 
monopoly on box stoves. A well-known 
and extensive manufacturer, who can’t make 
these goods as cheaply as he can buy, says: 
‘*Yes, these 
family affairs, and they have the bulge on 
cheap work. The family live in the foun- 
dry and do all the work. When they have 
made up a car-load of something the goods 
are shipped West, and one of the boys goes 
along to sell them. Do they sell them? In- 
deed they do, and they make money if they 
don’t receive half price. Then the old man 
and the boys, and the old woman and the 
girls, go back and make another car-load. 
The plant represents about $2,000, and 
there are no expenses outside of the family 
living.” Possibly the manufacturer quoted 
intends to speak sarcastically. 


RR 
They are moving in Massachusetts to 
abate what the people of that State, some of 





New Cramp Covuptina. 


them at least, believe to be the nuisance of 
the locomotive whistle. The argument is 
that by frightening horses and working upon 
the sensibilities of nervous people the use of 
the whistle is the cause of more damage 
than is balanced by the good it does. The 
whistle is one of the time-honored adjuncts 





of the locomotive, and we hope while the 
balance between its good and evil qualities is 
being struck that impartial reasoning will be 
observed. So far we have noticed no argu- 
ment showing the quieting effect that 
“reaching” for the whistle has upon the 
nerves of the engineer. Perhaps engineers 
| are not supposed to have nerves. Besides a 


little country foundries are, 








good deal of skill is evolved in getting out 
peculiar sounds—over-sensitive people call 
them unearthly shrieks—from the whistle. 
Abolishing the whistle would put a stop to a 
good deal of original research in the direc- 
tion of vibratory action and acoustics. We 
do not believe the whistle has yet outlived 
its usefulness. 
=> - 

American ys. English-Built Iron Ships. 





In an interesting interview with a reporter 
of the N. Y. Hvening Post, a member of the 
iron shipbuilding firm of Cramp & Sons, 
Philadelphia, says he does not think the iron 
shipbuilding business in this country is more 
depressed than other manufacturing inter- 
ests. Being asked if his firm would accept 
a contract from the Government after the 
recent opinion of Attorney-General Garland 
in the Dolphin case, he replied that they 
would, without the least hesitation, but that 
they would not guarantee anybody’s work 
except their own, meaning that they would 
not agree to build vessels on 
plans, specifications and 
models furnished by the 
Navy Department,and guar- 
antee acertain result. They 
would guarantee results, but 
must be left free to build 
according to their own 
plans—of course under rea- 
sonable conditions as to size 
and class. Under any con- 
ditions of divided responsi- 
bility, they would not make 
any guarantee whatever, 
and would refuse a Govern- 
ment contract, or any other. 

Mr. Cramp accounts for the present status 
of the shipbuilding trade in this country by 
saying that capitalists have thought it better 
to put their money into railroads, than into 
the construction of ships. He further says 
that his own firm (and presumably any of the 
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six large shipbuilding concerns situated on 
the Delaware river) would guarantee to build 
iron ships, quality for quality, for the same 
money they would cost in England, or any- 


where else. He says the idea that American 


ships cost more than English-built vessels, | 


comes from the fact that when an American 
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shipbuilders on the Tyne for what is called 
‘‘a tramp”—the very poorest sort of boat 
that can be turned out, and such as the best 
builders of England do not attempt to build. 
The price is 20 per cent. below what a first- 
class boat would cost here, and consequently 
it is said that ships can be built there just 
that much more cheaply. He also says the 
crack boats of the lines running between 
this country and Europe are not equal to 
boats that could be had in this country for 
the same money. The boats are owned 
abroad, and, therefore, foreign-built boats 
are naturally given the preference in buying, 
though boats could be had here that would 
run more economically and cost no more. 
A number of the Inman, Cunard, and White 
Star boats, built abroad at enormous ex- 
pense, have either proved to be failures or 
enormous coal-eaters. 

Mr. Cramp’s remarks suggest the supposi- 
tion that perhaps, one of these days, some of 
the crack transatlantic lines will be willing 
to try what American iron shipbuilders can 
do for them. 

or 
A Tribute to American Methods in 
Railroading, 

Last month the mail train on the railway 
from St. Petersburg to Moscow was derailed 
while running at full speed. Occurrences of 
this kind in Russia are the subject of official 
inspection, and the report of the inspector 
who was ordered to investigate the matter 
has recently been made public. No one was 
injured, this fortunate result being due to 
the powerful action of the Westinghouse 
automatic brakes on the cars, which were of 
American pattern. 

Sianaers — aeaeeee 

Ex-President Andrew D. White, speaking 
of Cornell University, says, in a recent let- 
ter: 

When the University was projected there 
were many loose theories as to what should 
be done. Some thought that the endowment 
should be devoted to teaching youth the 
simplest branches of knowledge, without 
any preliminary examination. To this it 
was answered that such a course would 
simply duplicate what the public school sys- 
tem of the country already does far more 
cheaply, conveniently and aecessibly. Again, 
some thought it ought to be devoted to teach- 
ing various simple trades and handicrafts. 
To this the answer was that the proper 
schools for all the simple trades and handi- 
crafts, shoemaking, chairmaking, ‘and the 
like, are the various workshops in those 
trades throughout the country. No other 
instruction in those branches can ever be so 
cheap, so effective, or brought so near the 
homes of the whole people. To have ap- 
plied the endowment of the University to 
either of these purposes, would have been 
simply to waste it in doing badly what is al- 
ready done well, and without producing any 
appreciable result upon either the liberal or 
practical education of the country. 


ae 

Sixty weavers of Frankford, Philadelphia, 
have formed a company, rented a mill, 
bought looms, and in a few days will be in 
full running order under the name of the 
Frankford Co-operative Manufacturing Com- 
pany. The capital stock is fixed at $20,000. 
The stock is divided into 400 shares, and 
there are at present sixty partners. The 
object of the company is to manufacture 
textile fabrics from cotton, woolen, silk, or 
linen, and to acquire lands and mill prop- 
erty, machinery, and all appliances necessary 
for carrying out the designs of the associa- 
tion. The by-laws are founded on those of 
the Sun Mill Company, of Oldham, England, 








one of the first co-operative factories ever 
started, and now owning a capital of some 
$250,000, and paying a dividend of 10 per 


cent. to its 10,000 shareholders.— 7¢2tile 
Record. 

i 
The Meaxican Financier contradicts the 


stories going the rounds of the American 
press that owners and managers of Mexican 
‘* haciendas,” and peon laborers there em- 








ployed, refuse to order or permit the intro- 
duction of American agricultural machinery. 
It says every time a new machine placed on 
an hacienda demonstrates its value, owners 
of other estates begin to send in orders for 
simiiar machines, making it idle to assert 
| that there is no market in that country for 


wants a vessel built, he gets a price from the! farming implements, 
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Ge Positively we will neither publish anything in 
our reading columns Jor pay or in consider ation of ad- 
Those who wish to recommend 
their wares to our readers can do so as fully as they 


nertising patronage. 


choose in our advertising columns, but our editorial 
opinions are not for sdle. We give no premiums to 
secure either subscribers or advertisers 

ee" Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

ter We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pel scheme 
to advance, or hobby to ride. 

GF" We invite correspondence from practical machin 
ists, engineers, inventors, draughtsmen, and «all those 
especially interested in the occupations we reprsent, 
on subjects pertaining to machinery. 
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old and new addresses. Those who fail to receive their 
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attain their respective ends. 
ithe magnitude which strikes and lockouts 
| assume in England, there is almost always a 
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Employers and Employes. 





Some instances that have recently been 
commented upon by English journals of 
the action of workmen toward the firms 
employing them, go to show that when we 
read of the bitter fights, strikes and lock- 
between employers 


that the dark side, of the story. Both sides 
in these controversies generally believe they 
are right, and use all honorable means to 
But with all 


certain manliness in the fight, a disposition 
to give and take hard blows, if not cheer- 
fully, at least good naturedly, that is some- 
times entirely lacking in this country. And 
we think the relations between employers 
and employes more frequently show a 
bright side, altogether creditable to all par- 
ties there than here. 

In one of the instances referred to, the 
workmen—numbering into the thousands— 
proposed to their employers that, in order 
to help them out in work that was not pay- 
ing, they work a weck without receiving 
any pay for it. This was not only fine in 
sentiment, but showed a willingness to ren- 
der very material aid that could not help 
drawing all parties closer together. 

In another instance, a shipbuilding firm 
began the construction of a vessel for which 
they had no order. It was apparently evi- 
dent to the workmen in their employ that 
the firm’s motive in doing this was, at least 
not entirely a selfish one, and not to be out- 
done, they proposed that on that particular 
vessel, the prices be reduced ten per cent., 
and further expressed a willingness to work 
two weeks without pay. 

When relations between employers and 
employes are such as much exist in the two 
instances noted, there is not much danger 
of having to settle differences by strikes and 
lockouts. And such relations ought to ex- 
ist there, here and everywhere, to a much 
greater extent than they do, and the parties, 
whether workmen or employers, who take 
the initiative in bringing this about, are the 
wisest and most sensible. 

Htuman nature is substantially the same 
amongst civilized people without much 
reference to conditions in life, and the great 
majority of men are disposed to do as they 
are done by. No one likes to receive favors 
without a return in some way. It is not 
necessary to put the sentimental part to the 
front. As a mere matter of business, a 
better understanding between employers and 
employes, will pay both parties. Millions 
of dollars could be annually divided be- 
tween them if this understanding was what 
it should be. The blame for controversy 
cannot be set down as against either side. 
Sometimes one, sometimes the other, and 





Send both | 


3 |from that anyone ever thought differently, is 
4 | not clear. 


perhaps oftener both are in the wrong. 
| The two instances to which we have re- 
lferred show that both parties sometimes 
have a fine sense of what is right, and that 
workmen are not disposed to be outdone in 
matters of justice and generosity. 

We wish such instances might be multi- 
plied. 

ep 

Various trade journals are giving promi- 
nence to the fact that a ground edge is better 
than a forged one for a cutting tool, under 
| the statement that ‘‘ it is contrary to the old- 
‘fashioned notion.” Where the idea came 





The couplet: 

* Forge thick and grind thin, 
If a good edge you would win,” 
|or words to that effect, is not, we believe, a 
|recent production. 


A Tribute to Practical Mechanics, 


The editor of The Engineer and Iron Trades 
Advertiser, of Glasgow, referring to a recent 
editorial in the AmrrioAN MAacninist on 


‘* Science and the Steam Engine,” concludes 
as follows: 

The paper in question is written in reply 
to a young correspondent who stated in his 
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spoken of as a towering monument that 
science had erected for industry, and wish- 
ing to know who the particular scientists 
were that took the lead in building up the 
structure alluded to. The editor in reply 
contends, in brief, that such personages are 
imaginary, and maintains that the numerous 
improvements which have been effected on 
the steam engine since Newcomen’s time 
have originated with mechanics. With the 
sentiments of this contention we, after a 
long and careful study of the whole subject 
at issue, feel ourselves bound to acquiesce. 
There can be no doubt that certain modern 
scientists have, by lecture and otherwise, 
done much to explain and make transparent 
to the general reader the complex character 
of the different classes of steam engine in 
use at the present day. That is to say, they 
have contrived, with considerable success, 
to spread a knowledge of the subject, but 
for any writer to attempt to say that any 
single one of our scientific leaders has 
achieved any notable change or improve- 
ment in the way of applied mechanics, is to 
say that which cannot be borne out by facts. 
Whatever has been accomplished in this 
direction since the application of steam as a 
motive power was first tested, has, as our 
contemporary wisely contends, been effected 
by, or at least originated with, practical 
mechanics. To such we are indebted for 
the steam engine as it now is, and to such, 
and not to scientists, do we look for any im- 
provements which may be effected thereon 
in the future. 


Compressed Air Motor on a Surface Road. 


On the Steinway & Hunter’s Point Street 
Railway, terminating at the landing of the 
Ninety-second street, New York, ferry at 
Astoria, a car operated by compressed air 
has been running for some time, in a manner 
that appears to be very satisfactory. The 
power is got from a pair of cylinders 74x14 
inches, arranged locomotive fashion. The 
compressed air is carried in reservoirs oc- 
cupying available space beneath the car, the 
reservoirs being of about 110 cubic feet 
capacity. These are charged with air of 
about 600 pounds pressure, and hold enough 
for a 10-mile trip; their capacity may be 
such as to provide for a trip of almost any 
desired length. Air of this pressure (600 
pounds) is not used in the engine cylinders, 
the pressure being reduced by means of a 
reducing valve. This valve is so arranged 
that the reduction of pressure may be to any 
desired extent. In practice, air is admitted 
to the cylinders at sufficient pressure to be 
used at a high grade of expansion. Dia- 
grams show the economical features of high 
initial and mean effective with low terminal 
pressure. 

The air between the storage reservoirs and 
the engine is heated in a small boiler, about 
as large as a fair sized stove on the front plat- 
form,and burning about as much coal. Itis not 
intended to make steam with this boiler, but 
simply to heat the water in it to a moder- 
ately high temperature—say 200° to 250°. 
Fire in this boiler, or heater, may be dis- 
pensed with by heating the water by a steam 
pipe when charging the air reservoirs. The 
air passes up from the reservoirs through 
this water, and occupies what would ordi- 
narily be steam space in the boiler, in its 
passage receiving heat from the water. The 
pressure of air above the water is always 
suflicient to prevent vaporization of the latter. 

The air, as it enters the cylinder, being 
hot, there is no trouble from freezing, which 
would be the case if it were not heated. 
Sufficient heat is added, we should judge 
from a casual inspection of the diagrams, to 
bring about very nearly isothermal expansion 
in the cylinders. In passing through the 
water the air is moistened, and the small 
amount of moisture taken up is converted 
into steam, which changes back to water 
during expansion of the air in the cylinders, 
giving up its latent heat to the air. This in. 
crease of heat enables the air to be expanded, 
as previously noted, isothermally, resulting 
in a material gain, as is well known. The 
moisture also avoids destructive dry heat in 
the cylinders, and provides for lubrication 
with oil, as in steam cylinders. 

During a trip on this motor, in which we 
were permitted to examine its working, the 
boiler required no attention whatever, being 
supplied with a shovelful of coal before 
starting, and no coal supply being carried. 
The engines ran smoothly, and the car was 








letter that he had heard the steam engine 





[Aveusr 8, 1885 


heavy grades on the road at several times 
the speed that could be accomplished with 
horses, and making the sharp curves without 
trouble. For stopping, a very efficient air 
brake is employed, which is noiseless in its 
operation, and if necessary the whole power 
of the engines reversed is used. 

The general appearance of the whole is 
about the same as that of an ordinary street 
car. The operation of the engines is noise- 
less, no exhaust being heard. A very ef 
fective arrangement of valves is used, but 
the arrangement presents no complications 
in working, beyond that required to work 
any small link-motion engine. Cutting off is 
done by separate valves, while the links con- 
trol the motion of the main valves. By 
these means short cut-off is had with large 
valve travel, instead of with short travel, as 
with the ordinary link motion, insuring full 
port opening without the usual early exhaust 
opening and closure. 

The entire weight of the motor is about 
six tons, distributed on three pairs of wheels, 
a center bearing truck being used, the 
weight being equalized and properly dis 
tributed on all the wheels without reference 
to uneven track. In operation there seems 
to be plenty of adhesion, notwithstanding 
the argument sometimes used that such a 
motor would not have suflicient adhesion on 
a street track. Since the ability to stop a car 
drawn by horses or wire cable is dependent 
on the adhesion of the wheels, it is not easy 
to see upon what the argument in this re- 
spect against compressed air or steam on 
street roads is based. The usual appliances 
for using sand as with an ordinary locomo- 
tive are provided, but we believe they are 
seldom used. 

There appears to be no trouble with the 
weight on the rails; in fact, we do not see 
why there should be any. On most street 
roads it would not be necessary to provide 
for so long a runasten miles. When it is 
only necessary to provide for shorter runs, 
of course the weight of car and motor will 
be less, as the capacity of air reservoirs can 
be correspondingly less. 

The motor was designed by Robert Hardie, 
and built for J. R. White, of 80 Beaver st., 
New York. Mr. Hardie has been for some 
time engaged in designing compressed air 
engines, one of which, for use on elevated 
roads, was illustrated in the AMERICAN Ma- 
OHINIST about four years ago. 

——— 9 Oe 


Homer Hamilton, of Youngstown, Ohio, 
has a son whom he tried to break into the ma- 
chine business, but the young man wouldn’t 
follow his father’s footsteps. So Mr. G. E. 
Hamilton reversed the sage’s maxim, ‘‘ Go 
West, young man,” came Fast, and became 
a caricature artist on 7 he Judge and other 
comic illustrated papers. He doubtless 
makes as much money, and probably it is as 
well. Youngstown loses a machinist, but the 
country gains a first-rate funny man, and 
funny men are needed in this world, let 
croakers say what they will. 
lle 


A correspondent would like to know from 
some practical foundryman of a cement, 
known from experience to be good, for 
filling small holes, such as sand holes, in 
castings. It is to be used on such castings 
as stove covers, and must stand fire. He 
has used a cement made of equal parts of 
gum Arabic, plaster of Paris and iron filings ; 
also, for large holes, one made of plumbago 
and brimstone, but would like something 
better. 


+ lige 


The confidence that is felt in hand manipu- 
lation is nowhere better shown than in the 
favor in which hand riveting is held. With 
out entering into any controversy as to the 
comparative merits of machine and hand 
riveting, it is plain that the confidence felt in 
the intelligence of men who drive rivets—in 
their ability to know the exact results of 
what they do—has delayed the introduction 
of machinery. Even if in the near future 
hand riveting shall be dispensed with in all 
places where machinery can be used, the 
delay will stand as a tribute to the worth of 
skilled workmen in holding their way so long 
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against machinery. 
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The Industrial World says a Chicago ma- 
chine shop is constructing a printing attach- 
ment for a tax-computing machine, the in- 
vention of H. B. Martin. If Mr. Martin 
wants to do something really notable, let 
him invent a tax-paying machine. 

ae: 

The Wichita Association of Stationary En- 
vineers, of Wichita, Kansas, ask manufac- 
turers to send them circulars, catalogues, or 
photographs of engines and pumps, also 
samples or descriptive circulars of engine 
appliances, believing that such favors from 
manufacturers will prove of material benefit. 
The members propose to recommend to their 
employers such goods as may meet with their 
approval, whenever employers are in need. 

wae SE 

The Southern Lumberman, in illustrating a 
couple of machines built by a certain firm, 
starts out in this wise : 





In presenting the illustrations in this arti- 
cle, we are conscious of the superiority of 
the machinery made by this firm over all 
other manufactured for the same purpose. 


If this statement is well based, the Lwm- 
erman’s readers have apparently about 
reached the point at which improvement is 
impossible, and further illustration unnec- 
essary. 

- es —— 

The news that ‘‘General Grant is dead,” 
will strike a tender chord in the hearts of 
the men who fought against him, not less 
than those who faced death under his com- 
mand. Americans everywhere, without dis- 
tinction of section, party or race, have 
watched the old hero’s last struggle, with 
sympathy and admiration. Now that the 
end has come, they will feel that one of the 
greatest and noblest of Americans, living or 
dead, has laid down his burdens and passed 
into history. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
Tf so requested, neither name, correct initials, nor loca- 
lion will be published. 

( 229) 


229) ©. Sherbrooke, Canada, asks: Will 
there be any difference in the pressure on a pump 
plunger in testing a boiler whether the connection 
is by 344” or 14” pipe? A.—The only difference will 
be in the friction of the water in the pipes. This 
will be greater in the smaller pipe. 


(230) R. B., Gleichen, N. W. T., asks: 
Will or will not the addition of check valves to the 
tubing of a pump enable it to draw water higher 
than 32 feet? A.—The addition of check valves 
will not enable the pump to lift water any higher. 
A check valve well down may, by holding the 
charge, enable you to start the pump more readily. 


(231) P. H. M., Greenwich, Ohio, writes: 
In answer to question 219 (July 25) you say F. K. I 
would probably need another eccentric if he puts a 
valve to cut off shorter in his engine. Would not 
his present eccentric work a longer valve by mov 
ing it on shaft to give the valve lead? A.—Our as 
sumption was that after adding lap to the valve his 
present eccentric would not give sufficient travel 
to open the port. 

(232) Hl. A. S., Charlotte, Me., writes: I 
have a furnace made of an old boiler shell, 32’ by 
1114 feet, set in masonry, for warming a building. 
Since setting it I have bought an engine and boiler, 
and would like to make the furnace steam-tight so I 
can warm it by exhaust steam. If I secure the 
doors by bolts, and caulk all joints with a solution 
of chloride of ammonium, would I be likely to ac- 
complish the object? or do you know of any better 
way? A.—Your job is one for a boilermaker. We 
do not think you will succeed in the way men- 
tioned. 


(233) T. R., Trenton, N. J., asks: Please 
give mearule to determine the actual pressure 
per square inch of section in pipes. That is to say, 
what pressure will be exerted on one square inch 
diameter, the internal 
pressure being 400 lbs., by gauge?’ A.—The press 


of surface on a pipe 214’ 


ure will be 400 Ibs. on each square inch of exposed 
surface. The pressure operating to burst the pipe 
will be its diameter multiplied by the pressure per 
square inch, or, 244x400=1,000. This will be re 
sisted by two thicknesses of metal, one on each 
side. If the metal is, say, 4’ thick, it will take 8 
thicknesses to make one inch of sectional area, so 
1,000 8=8,000 Ibs. that must be held by two square 
inches of sectional area, or 4,000 lbs. per square 
inch of sectional area (not surface) 
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(234) T. I. T., New Britain, Conn., asks: 
the fire-brick of a furnace? A.—When you can get 
at them, which is generally when the furnace is 
cool. 2. What is the best method for testing a steam 
gauge? A.—Test it with a gauge known to be cor- 
rect. 3. At what part of the boiler should the feed 
enter? A.—See AMERICAN MAcHINIst, March 31, 
1885. 4. Which is safest for blow off, a cock or 
valve? A.-—If properly constructed and arranged, 
either is safe. A straightway valve is very satis- 
factory. 4. What is the temperature of steam at 
60 Ibs. pressure? A.—60 lbs. gauge pressure, 310°. 
5. What is meant by sea level? A.—The mean 
level of tide water. 6. What is meant by the tem 
perature of steam at atmospheric pressure at the 


sea level? A.—About 212°. 











insertion under this head, About seven words make a 

line. Copy should be sent to reach us not later than 

Wednesday for the ensuing week's issue. 

Curtis Pressure Regulator and St’m Trap,July 4, p 15 
Edw. Sears, wood engraver, 48 Beekman st., N.Y. 

Presses & Dies,Ferracute Mach.Co ,Bridgeton, N J 
Steel Name Stamps, &c. J.B.Roney, Lynn, Mass. 
See advertisement machine shop to let, ete., p. 10. 


Consulting Engineer and Mechanical Expert, C. 
C. Hill. 84 Market st., Chicago, Ill 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st , New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Send for new catalogue of tools for amateurs ; 
just out. Hartford Tool Co., Hartford, Conn. 


Improved Labor-Saving Upright Drills: prices 
reasonable. Currier & Snyder, Worcester, Mass. 


The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn 


“How to Keep Boilers Clean.’ A book mailed 


free, by James E. Hotchkiss, 86 John st.. N. 
Light,fine,interchangeable mach’y to order. Foot 
lathe catalogue for stamp. E.O.Chase, Newark, N.J. 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price, 50c. E. Lyman, C. E., New Haven, Conn. 
Foot-Power Machinery for workshop use, sent on 
trialif desired. W. F. & Jno. Barnes, Rockford, IIL. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 
Largest and best portable forge on the market, 
$10 each. American Tool Co., Cleveland, Ohio. 
Selden Packing for stuffing box, with or without 
rubber core Randolph Brandt, 38 Cortlandt st.,N.Y. 
Universal grinders for lathe-centers, chucks, an- 
gles,or cylinders.C.C.Hill,84 Market st., Chicago, II, 
Treatise on gear teeth and bevel gears ; specimen 
pp. free. Geo. B. Grant, 66 Beverly st., Boston, Mass, 
Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham st., N. Y. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 


Farley’s Reference Directory of the Machinists’, 
Iron, Steel and Metal-Working trades of the United 
States. A.C. Farley & Co., Philadelphia, Pa. 


Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co , Collinsville, Conn. 


The outline (‘wax process”’) engravings shown in 
the Am. MACHINIST each week are made by Stru- 
thers,Servoss & Co.,24 to 34 New Chambers St., N.Y. 


cemplete Practical Machinist,’ $2.50; ‘ Me- 
chanical Drawing Self-Taught:’ $4. Books for 
workmen, Joshua Rose, Box 3306, New York City. 


Morrison's Practical Engineer,a complete treatise 
on steam and general machinery. Price, $1; mailed 
free Indicators, Engineers’ Instruments and out 
fits. W. A. Morrison, Box 373, Lowell, Mass, 


Locomotive Engine Running and Management. 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives; instructs how 
todesign valve gear and set valves; Westinghouse 
air brake explained by aid of engravings. Price, $2. 
For sale by National Car Builder, 187 Dearborn st., 
Chicago, Il. 


Every young man who aspires to be either a me- 
chanie, merchant, or manufacturer, Owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. Jobn Wiley & Sons, 15 As 
tor Place, N. Y., have issued a new and enlarged 
12mo edition of * Extracts from Chordal’s Let 
ters.” Handsomely bound in cloth, with over 50 
illustrations. Price, $2. Discount of 25 per cent 
on orders for five or more copies 

















Brunswick, Me., people talk of establishing water 
works. 

P. D. Barker will erect a cotton compress at Bir 
mingham, Ala. 

The Fireless Engine Co., New Orleans, La., will 
build machine shops. 

Works are to be erected at Plano, Il 
cago Steel-Wheel Works. 

Hegewald & Co., New Albany, Ind., will erect 
boiler and sheet fron works. 


, by the Chi 


Shelbyville, Ill, is to have water-works, to be 








completed by January 1, 1586, 


T. B. Mullen will establish a new foundry and 
| machine shop at Lexington, Va. 
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The Coleman Cotton Cleaner Co., will erect a 


1. What is the best time to remove clinkers from | factory at Grand Rapids, Mich. 


The South Boston Iron Works have begun the man 
ufacture of paper mill machinery. 


The Bryden Forged Horseshoe Co., Catasauqua, 
Pa., will add additional machinery. 


The towns of Bristol, Tenn., and Goodson, Va., 
propose erecting joint water-works. 


The Vulcan Iron Works, of St. Louis, will resume 
operations August 1, on a large scale. 


The Buckeye Buggy Co., Columbus, Ohio, is 
preparing to build a six-story factory. 


The Harvey Paper Co., Wellsburg, W. Va., has 
been organized to manufacture paper. 


The Coweta Fertilizer Co. has been organized at 
Newnan, Ga. H. C. Arnall is president. 


It is said that Iron ore of a very superior charac 
ter has been discovered in Llano County, Texas. 


The Mellert Foundry and Machine Co., Reading, 
Pa., are preparing to erect extensive buildings. 


The Glendon Iron Works, Easton, Pa., are likely 
to erect works for the manufacture of wrought 


iron. 

The Cleghorn Mills, Fitchburg, Mass., will bea 
four-story structure, 160x60, and will make dress 
goods. 

The New Albany (Ind.) Woolen Mill Co. is com 
pleting a new factory building and ordering ma 
chinery. 

The Henderson Cotton Mills Co., Henderson, Ky., 
has been incorporated for the manufacture of cot 
ton goods. 

E. Van Winkle & Co. are erecting a large factory 
at Atlanta, Ga.,to build cotton presses and ginning 
machinery. 

The Union Manufacturing Company's machine 
shops at Battle Creek, Mich., are now running 14 
hours a day. 

George P. Lies, 313 E. 17th street. New York, is 
erecting a 5-story factory at corner of Avenue A 
and 80th street. 

Z. Thompson, Jr., carriage manufacturer, Port 
land, Me., will soon put in a new engine and addi- 
tional machinery. 

Wm. Woerle, 704 Hancock street, Brooklyn, N.Y., 
will erect a 2-story brick factory on Hancock street 
near Reid avenue. 

G. W. Knox, Starke, Fla., has given five acres of 
land as asite for the shops of the Elue Spring, Or 
ange City & Atlantic R. R. 


Wm. J. Mathison, 20 Cedar street, New York 
City, is building a two-story factory on 12th street 
near 3d avenue, Brooklyn. 

The Bowdoin Paper Mfg. Co., Topsham, Me , in 
tend building a mammoth new paper mill, and are 
looking about for a location. 


Wm. Burrowes, Portland, Me., will build a steam 
mill this fall, having rooms to let with power for 
wood-turning and other work. 


Everson & Co. ask the people of Scottdale, Pa., 
to subscribe to a fund to establish a partially co 
operative rolling mill in that town. 

Franklin Ward, Rockford, Il., now in the foun 
dry business, has bought land on which he will 
erect foundry and machine shops. 


A. J. Bates & Co., 202 Church street, New York, 
will erect, in Brooklyn, a 3%-story factory 150x40 
feet, with boiler and engine houses. 


Eugene Doherty, corner N. 9th and 2d streets, 
will erect a 3-story India-rubber factory at corner 
of Ist and N. &th streets, Brooklyn, N. Y. 


Rufus Hammond has bought the Bangs Brothers’ 
chair factory at Cortland, N. Y., and will begin the 
manufacture of grain separators at once. 


Woodcock’s Foundry, Bridgeport, Conn., was 
sold recently at Sheriff’s sale, to James Lewis ; 
business will be resumed at an early day. 


The Mexican Financier calls the attention of cot 
ton growers in that country to the manufacture of 
cotton seed oil to replace the imported article. 


The Blevney Mfg. Co., of Newark, N. J., has re- 
ceived a gold medal of the first-class for their fric 
tion clutches from the New Orleans Exhibition. 


The ‘Lowell Card Clothing Co., Lowell, Mass., 
which has been running on reduced time for some 
part of the past year, has recently resumed full 
time. 

O. W. Davis, Jr., Bangor, Me., will be general 
manager of a new company organized to rebuild 
and operate the Katahdin furnace ; 
at once. 

Fire caused a loss of $200,000 at the New York & 
New England R. R. Co.’s car shops at Norwood, 
Mass., on July 19, including a large amount of val 
uable machinery. 


work to begin 


The Leesburg, Fla., News is the authority for the 
statement that the Florida Southern Railroad 
will put up extensive repair shops within the Y at 
the west end of that city. 

Wilhelmina Juck, 401 E. 106th street, New York, 
(builder being W. A. Juck, 321 E. 106th street), is 
putting up a factory for sash and blind work on 
14th street near Ist avenue. 

The expert appointed to examine the State Iron 
Works, at Rusk Penitentiary (Texas), reports fa 
vorably on the State’s resuming its operations, 





which will probably be done 





The works of the Wells & French Car and Bridge 
Co , Chicago, were entirely destroyed by fire on 
July 20, the loss aggregating $150,000, including a 
large amount of valuable machinery. 


According to The Engineering and Mining Jow 
nal, a company has recently been organized in Paris 
to mine copper in the Peninsula of Lower Califor 
nia. The company will start with a large plant. 


Rev. M. C. O’Brien, Bangor, Me., is prepared to 
offer liberal inducements in the way of building 
sites to any individuals or concerns desiring to 
start industries new to Bangor. —J/ndustrial Journad. 

The Birmingham (Ala.) Stove Co. has been incor 
porated by G.W.C. Lomb & Co.,with a capital stock 
of $15,000. 
factured assoon as a site can be secured and works 
built. 


Stoves, ranges and heaters will be man 


The Charleston (W. Va.) Iron Fence and Machine 
Works have begun operations, using the machinery 
of the Buffalo Forge Co. 
patterns of wrought fence 
in machine work. 

Prof. F. L. Bartlett has purchased all the machin 
ery, ores and coal belonging to the Portland (Me.) 
Smelting and Reduction Works, and is making im 
portant additions and improvements. The works 
will soon be in full operation 


They will make several 
,and do general repairs 


The Syracuse //erald, of July 20, says the Central 
Company are negotiating for the purchase of the 
Post sewing machine building at Batavia, and ten 
acres of land, for their palace and sleeping car 
works now situated at Schenectady. 


The Elliott Machine Co., Newton, Mass., has is 
sued a circular of the Elliott Pamphlet Stitching 
Machine. The circular is unique in matter and ar 
rangement, and illustrates the work done by this 
very ingeniously constructed macbine. 


The McDonald Machine Co. was recently organ 
ized in Portland, Me , with $300,000 capital stock. 
D. B. Bennett, president; Geo, L. Warren, treas 
urer. W.R. McDonald is the inventor of the en 
gine and the friction ratchet-drill, which the com 
pany will manufacture.—/ndvstrial Journal. 


Thomas F. Rowland, of the Continental Works, 
Brooklyn, N. Y., has obtained the exclusive right 
for the manufacture of the Pontifex Ammonia Ab 
sorption Machine for the United States and South 
America. He has constructed three of these ma 
chines, and has several more nearly completed 


The Lenhbardt Engine Company is the name of a 
newly organized corporation of Detroit, Mich., 
with a capital of $25,000, the object of which is the 
manufacture and sale of a patent steam engine 
pump, the invention of Mr. George Lenhardt, the 
well known sewing machine agent at Detroit.—U. 
S. Sewing Machine Times 

The Gadsden Water-Works Company has been 
incorporated in Gadsden, Ala., by A. L. Glenn, 
president ; Samuel H. Toby, vice-president ; G. EF. 
Fuller, secretary, and W. G. Brockaway, treasurer, 
to build water-works. Capital stock, $60,000. HI 
G. Comegys and J. Ensign Fuller, of New York, are 
the contractors.— The Sanitary Enqineer. 

The Fairfield (Me.) Journal says that town pre 
sents a fine opening for a first-class machine shop 
and foundry, as there is no town on the Kennebee 
running so much machinery as Fairfield, and most 
of the manufactories there, and in Somerset, have 
It also 
says a manufactory of doors, sash and blinds could 
do well there. 


to go abroad for repairs and machinery. 


During the Jatter portion of last year the Bow 
doin Paper Company, of Topsham (Me.), cut down 
the pay of their employes, the reduction being 
about tem per cent. Recently the company decided 
not only to restore the old wages but to refund 
their money which had been withheld, and within 
the past few days the various employes have been 
paid this sum. The Bangor (Me.) Industrial Jour 
na, 

Frank Danks writes us: ** Two brothers and my 
self have just started a machine shop and foundry 
in Arkansas City, Cowley County, Kansas. We 
have astone shop 30x90 feet, well supplied with 
Thinking 
the shop would not be complete without a copy of 
the AMERICAN Macuinist, [enclose the price of one 


tools to do a general machine business 


year’s subscription.”” The firm name is Danks 
Brothers, engineers and machinists. 

The Fishkill Landing Machine Co., Fishkill-on the 
Hudson, N. Y , are now building Corliss engines for 
Ginna & Co., No. 110 Reade 
street, New York, one 125-H. P. for their factory in 
Hubert street; D. Appleton & Co, No. 3 Bond st., 
New York, one 90-H. P. for their printing house at 
Brooklyn: Lewis Tompkins, Fishkill Landing, 
N. Y., one 60 H, P. for Hudson Straw Works: Wm. 
D. Budd, one 60-H. P. for his brick yard at Dutchess 
Junction. They have recently furnished engines 
and boilers to John ¢ jerney, at Matteawan, N.Y. 
and William M. Cary, at Fishkill, N. Y. 


the following parties : 


It will be gratifying news to the people of Troy 
to learn that all of the stock, $2,500,000, for the re 
organization of the Albany and Rensselaer Iron 
and Steel Company has been subscribed. The 
company, Of which Chester Griswold will probably 
be president, will get down to business without de 
lay, andit is expected that within a few weeks 
work on the blast furnaces which will be erected 
on Braker Island will be inaugurated, This new 
company comes at a critical time in the history of 
the iron and steel industry of Troy, and if it sue- 
ceeds in competing successfully with similar cor 
porations in Scranton and other cities of Pennsyl 


vania, there will be great rejoicing here Troy 





Standard 
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The Betts Machine Wilmington, Del., have 
issued a new card price-list of hardened steel 
mandrels, ground with a uniform taper from end 
and strongly recommended 


OO.< 


as a means of 


to end, 


saving time and expense in every shop 


S. T. Wellman, superintendent Otis Iron and 
Steel Co., of Cleveland, writes us; ‘‘ see by your 
issue of July 18 that the Standard Steel Casting 
Co., of Thurlow, Pa., have made what they believe 


is the largest steel casting yet attempted in this 


country, weighing 22,000 lbs. About a year ago 
we made for our own use a pair of steel rolls 
weighing, each, when finished, 31,000 lbs. The 


charge in the furnace for each weighed 42,000 Ibs 
They turned up as perfect as any iron roll could be 
made. we have made several 
steel castings which weighed in the rough from 
30,000 to 34,000 Ibs, Some one in this country may 
have made a heavier casting in steel, but the Stand 


Besides the above, 


ard must certainly try again.” 
onemen Pee -_ 


Machinists’ Supplies and Iron. 


New York, July 28, 1885, 
no new features in the supply trade 
amount 


There are 
The complaint is not so muc h against the 


of business as against the small profit at which 
it must be done. Sraall orders are the rule. and 
this increases the cost of handling goods. Until 


buyers are satisfied that bottom prices are reached 
this way of buying may be expected. Manufactur- 
ers have the same complaint to make against deal 
ers, viz.: That they order in exceptionally small 
lots. 

Iron—Transactions indicate that the consump- 
tion of American pig remains about constant. No. 
1 Foundry is held firm at quoted prices, the supply 
on hand being moderate. Standard brands have 
sold at $17.50 to $18. No.2 Foundry is not held so 
firmly; competition is sharp, and prices favor buy- 
ers. We quote prices $15 50 to $16; Grey Forge, 
at furnace, $13.50 to $14.50, with sales slow. 

Scotch Pig has ruled dull, 
small lots. Concessions from asking prices are 
generally secured by buyers. We quote Shotts, 
$19.50 to $20; Coltness, $19.50 to $20; Glengarnock, 
$18.50 to $19 : Gartshe rrie, $19.50 ; Summerlee, $19 
to $19.25; Carnbroe, $18.50 to $19; Eglinton, $17.50 
to $18; Langloan,$19 50 to $20; Dalmellington, $18 
to $18.25. 

Copper—There has been no improvement in the 
de eg foringot. The London market is a little 

easier. Lake is held at 1144c.; other brands at 10%¢ 
to 16W%e., but buyers are bidding less, with pros 
pects favoring them 

Lead—The market is slack. neither 
consumers showing much inclination to buy. 
ing prices are 4.10c. to 4.15¢., but less is bid. 

Tin—The market has been firmer, and a strong 
tendency to advance prices is shown. We quote 
jobbing lots of Banca to 2244¢.; Straits and 
Malacea, 227¢c. to ze. 

Antimony—Hallett’s, 8.50c.; 
fairly active trade. 


*  WANTED* 


Situation and Help” Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning Jor the ensuing week's issue. 


dealers nor 
Ask 


22C. 


Cookson’s, 94c., with 





Position wanted as foundry foreman: good ref- 


erences M. E Chanic, AM. MACHINIST. 
Wanted —Situation as foundry supt. or foreman. 
Best reference. Address Founder, Am. MACHINIST. 


Address 
Kratz 


brass moulder. 
experience, George 


Wanted 
with reference 
Evansville, Ind. 

Mech. draftsman,with long experience in marine 
engineering, desires engagement. Address “ Ma 


Competent 
and 


rine,’’ AM. MACHINIST. 
Practical man desires steady employment on 
tools, jigs. engines, or general repair work. Ad 


dress J.T.U.,AM, MACHINIST. 


A thoroughly practical mech. 
and draftsman is open for engagement ; 


engineer, designer 
specialty, 


steam engineering; also well posted in othe: lines. 
Address U., Am. MACHINIST. 

The Ottumwa Iron Works, of Ottumwa, Iowa, 
wish to engage a foreman for their foundry, to take 
charge of about 25 moulders ; castings to be made 


are mostly such as are used in mining machinery 

Engineer, machinist, and steam fitter, of long ex 
perience, with $500 to place, desires good place as 
above, where he can draw interest from money; 
best references. Address C., Am. MACHINIST. 





& MISCELLANEOUS WANTS *® 


{dvertisements will be inserted under this head ct 
55 cents p dine, each insertion 
The Crescent Steel Tube Scraper is king. Cres 


cent Mfg. Co., Cleveland, Ohio. 

To make room for larger tool, will sell cheap, for 
cash, a planer 42’’x42"’x12’, in good order. Address 
P. O. Box 2085, Bridgeport, Coun. 


For Sale, Cheap— Five lathes, 10’ swing, 3’ bed; 
adapted for fine work; in use one year; coun- 


and chuck with each. Address M. E. F., 


care Am. MACHINIST. 

For Sale—A patent safety valve and alarm for 
steam boilers. Parties only meaning business need 
apply. Call on or address Railing & May, P. O. 
Box 160, Mechanicsburg, Pa. 

A Manufacturing Co., with the best facilities for 
doing foundry and machine work of medium 
weight, would like to correspond with parties who 
require such work. Address X., Am. MACHINIST. 


tershaft 


with but few sales of | 





AMERICAN MACHINIST 





CHANDLER & FARQUHAR, 


177 & 179 Washington St., 
BOSTON, MASS. 


TOLD AND AVEPLIES 


FOR 
Machinists, Plumbers, Gas 
Fitters, Electricians, Mod- 
el Makers, Roller Skate 
Makers,Amateurs,ete. 


Send for Catalogue B. 
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TA LP = lS, = lS, : 
CUSHIONED 


BRADLEY'S 2mions 


Stands to-day without an Equal. 
It approaches nearer the action of the Smith’s 
Arm than any Hammer in the WORLD. 


SPECIAL NOTICE. 

All parties making, selling or using an Upright or 
Helve Power Hammer having a Cushioned Vibrat- 
ing Saddle, infringe our patents, and we shall hold 
them legally liable for the same. 


BRADLEY & COMPANY. Syracuse, N. Y. 





SEBASTIAN, 
MAY & COMPANY’S 


Improved Screw Cutting 


Foot or Power Lathes 





Catalogue of Lathes, Dril 
Presses and Machinists’ Tool. 
and Supplies mailed on appli- 
cation, Lathes on Trial. 

167 W. Second St., Cincinnati,O 








SLOW RAISING | 
UN quick STRIKING FTAA 


THe 8 rial WN 


parce By 
HM CWeLTt Mo “on 
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HE BROWN wou" 
STRIKES A BL OW WITH 

DOUBLE THE VELOCITY That it Raises the Hammer 

A NEW MOVEMENT! SEND FOR DESCRIPTION 

KNOWLTON MFG. CO., King St., Rockford, Ill 





The Fireman’s Guide. 


A Handbook on the 


CARE OF BOILERS 


By KARL P. DAHLSTROM, M. E. 


Crown S8vo, Cloth, 50 Cents. ¢ 
y KM St., 
E. & F. N. SPON, 35 ™™39 52... 












60 Per Cent.of ‘ 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hastheimprove od 
taper, pipe_and other_attach- 
ments, Sold by the trade. Send 
for circular. 
MELVIN STEPHENS, Prop’r, 
Office, 41 Dey St., New York. 


FOR SALE AT A BARGAIN, 


A well established and good paying machine shop 
and foundry, including buildings, lots, machine sry 





and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the pure haser. Address, 


A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 












93 Liberty § Street, 
New York. 


ew 


KNOWLES STEAM PUMP WORKS, 


A 
$ M 
ee 
HE STANDARD. 
HE BEST MADE PUMP. 
THE BEST PUMP MADE. 


Estimates furnished on application for Pumping Ma- 
chinery of any capacity, 
Air 
alty. 


and to work + gainst any pressure. 
Pumps and Condensers for steam engines a speci- 
Will save from 20 to 30 per cent. fuel. 
SEND FOR ILL USTRATED c ATALOGUE, 
ADDRES 


44 Washington St. 
Boston, Mass. 








DELPE! 





THE DEANE STEAM PUMP C0., 


HOLYOKE, MASS., 
NEW YORE, BOSTON, CHICAGO, PHILA- 
‘A AND ST. LOUIS 
SEND FOR CATALOGUE, 


[Aveust 8, 1885 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 





24 and 26 West Street, Cleveland, 0, 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





SPECIAL! 


FRANCIS H. EASBY, 


The Beaudry Upright Power Hammer, THE SPECIAL MACHINE Works, 


Was awarded the medcl 
of the 


FIRST CLASS, 
at the 
New Orleans Exposition. 


Send for descriptive 
circular and prices. 


BEAUDRY & 
CUNNINGHAM. 

BOSTON, 
MASS, 


STATIONARY Sa Cncines. 


Especially adapted to Electric Lighting Purposes. 
Treating of the Development of Steam Engines, 
the Principles of Construction and Economy, with 
Description of Moderate-Speed and High-Speed 
Engines. By Prof. Rob’t H. Thurston. Fully Illus- 
trated, 12mo, cloth, $1.50. 

5 Astor 


John Wiley & Sons,"}!s% 










New York. 


Mailed and prepaid on the rece int of the price. 


_ “Some such work as this has been an evident want 
for quite a little time back.” Scientific American, 


PATENT | 
OLICITORS , 


MACHINE SHOP AND FOUNDRY TO LET. 

A first-class Foundry, nearly new, and a Machine 
Shop, capable of employing two hundred and fifty 
men, in a desirable Goalies. where wages are low, 
will be let on favorable terms; or, an arrangement 
made to manufacture some special article, the 
party controlling which can act as General Mana- 
ger or Superintendent. An excellent chance fora 
party to introduce a new manufacture or enlarge 
an old one, For further particulars, address, 


Post Oflice Box 733, Providence, R. I. 


ee 
Cor’sp’d’ce 


A SPECI 
Si. Louis, 


POND ENGINEERING ¢ 





ELLSWORTH 
& YANTIS, 
816 F St., Washington, D.C. 
Send for Circular. 








LEHIGHIE AVE. AND MUTTER ST., 
—— EXPERIMENTAL 


PHILADELPHTA, 
WORK CAREFULLY BUILT. 
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NOTICE TO CONTRACTORS. 


Sealed proposals wiil be received by the Directors 
of the Toledo University up to 12 o’clock, at noon, 
Monday, Aug. 10, 1585, for the following machinery, 
for the use of the Toledo Manual Training Schools 
namely : 

Thirty-five to forty horse-power engine, with sixty 
horse-power boiler. 

The Directors reserve the right to reject any and 
all bids. Bids will be addressed to 


R.H.Miller, Toledo, 0., for Toledo University. 
, ff 
STEAM PUMPS, 
VACUUM PUMPS, 
ATR COMPRESSORS. 


SEND FOR CATALOGUE, 





\ GUILD & GARRISON 


BROOKLYN, N.Y. 











Solicited. Mo. 
THE CAMERON STEAM PUMP. 
STANDARD OF EXCELLENCE. 
—= 30,000 IN USE:.: = 
- : MANUFACTURED SOLELY BY 











ei ie TheA.S.Cameron Steam Pump Works, 


FOOT BAST 23a SstT.. NEW WORE. 





THE HENDEY MACHINE COMPANY, 


TORRIWGTON, COMNWMW., 


MANUFACTURERS OF 


WACH I Aie'T Ss 





POOLS 


Planers, Shapers, Gang Drills, Rivet Machines, Turret Lathes, Hand Lathes, Chucking 


Lathes, Gang Slitters, 


Shaper Centers, 


Hand and Power 


Planers, Planer Centers, 


Slide Rests, &c. 





( 


Fores _ 


; ~K “ee 


AS oe 
Manufactured by 


SINGLE STEAM PUMP, 


C. H. DELAMATER & CO., (0 


Warerooms, 


. DELAMATER STEAM PUMPS 


FOR ALL KINDS OF SERVICE. 


elamater Iron Works) 


~C.dDa 


16 Cortlandt Street, New York. 





Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free 


H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago; 170 N, 4th St., Philadelphia 





BETTS MACHINE CO. 
WILMINGTON,DEL. 
wMERS OF AMY SHES 


g 
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NICHOLSON FILE CoO., 


SOLE 


FILES AN 


MANUFACTURERS OF 


D RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


** Nicholson File Co’s*? Files and Rasps, ** Double Ender’? Saw Files 
** Racer’? Horse Rasps, Handled Riflers, Machinists’ Scrapers, 


**Slim *? Saw Files- 
File Brushes, File Cards, 


Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steeis. 


Manufactory and Offices at 


PROVIDENCE, R.1.,U.S.A 





THE HANCOGK INSPIRATOR. 





THE 


STANDARD 





BOILER FEEDER 


FOR ALL CLASSES OF BOILERS. 





OVER 


70,000 IN USE. 








Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 





OFFICE, 33 INDIA WHARF, BOSTON, MASS. 











EDMUND JOST, Brass Founde: and Finisher, 
Newark, N.J., Sept. 19, 1884. 
THE BLEVNEY MANUF'’G CO., Newark, N. J. 
— Gentlemen : 
I take pleas- 
ure ingiving 
you my opin- 
ion regard- 
ing your 
clutches, of 
which I have 
had seven in 
use for the 
A} last eight 
} months. 
} Ifind them 
perfect in 
f every re- 
spect and 
the easewith 
which they 
are operated 
is remark 
able. 


Yours 
truly, 


Edmund Jost, 





NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc. 








[ADAMS & 


LP A 
as 
——ee 


PRICE MACHINERY CO. 


SOLE MANUFACTURERS OF THE 


NEW AND IMPROVED PRINCIPLE 


ADAMS PATENT, AUTOMATIC 


BOLT~:NUT THREADING MACHINES 


357° 41 INDIANA ST. CHICAGO. 
SEND FOR ILLUSTRATED & DESCRIPTIVE CATALOGUE. 








J.C. HOADLEY, 


IVIL AND MECHANICAL ENGINEER 


and Expert in Patent Causes, 


28 STATE STREET, ROOM 28, BOSTON, MASS. 





Contracts solicited for 
Special Machines, Patent 
Devices, etc.,in quantity. 

Complete outfit for 
Machinists, Blacksmiths, 
Metal-Workers and others. 

New Circular on Mill- 
ing Machine and Univer- 
sal Head (Pat. Pending). 


THE CINCINNATI 
SCREW & TAP CO. 


S.E. Cor, Pearl and Plum 
Streets, 


CINCINNATI, OHIO. 








THE BEST BOILER 
FEEDER KNOWN. 

Not liable to get out of 

order. Will lift water 25 

feet. Always delivers 

water hot 'to the boiler. 


T DUPLEX INJECTOR 







=ED 
=| (haan 


3 Pe Will start when it is hot. 
~ = fp & Will feed water through 
= a heater. Manufactured! 
ss ff and for sale by 
> 5 ae © JAMES JENKS & CO., 
2 < 2 : 
~~ me FS = Detroit, Mich. 


YOUR MEN 
THE FORGE 


WASTING MUCH TIME. SEND FOR NEW 
CATALOCUE OF LABOR-SAVINC TOOLS. 


ARTFORD TOOL COMPAN 


HARTFORD, CONN. 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply t« 


BREHMER BROS., 


Machinists, 
440 N. 12th St., Philadelphia, Pa 


- 2a 2 


> Date Deastire Dn 


Adapted to rapid work with smal 

rills. Its extreme sensitivenes: 
prevents clogging and breakage o 
drills. Has a swinging table wit) 
attachment for center drilling 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 


Hartford. Conn 















REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 





3s No, PRICK, N IN( RICR 
gS 1 "3 .. 80.60 10 24. $1.35 
23 2 Shisis 3e0 ie 26 1.45 
=a Baul "20 coe 1.60 
= s t 1% x0 1 BL4 1.80 
BS 5 14 so 14....4 2.10 
Ee 6 . 13g Od 15 tl, 2.75 
pa 7 Ike 9 16 5 3.25 
23  eEEEe Se 1.10 ices vue . 4.00 
a 9 2 1.20 18 6 5.00 
ae 1 Set to 2in, 7.80 Full Set. 1.10 


Cc. W. 


LeCOUNT, South Norwalk, Conn. 





THE NEW PULSOMETER.. 


The cheapest, strongest, most sim ple, compact, 
durable, effective and economical Steam P ump in | 
the market, for raising liquids under and up to 100 
feet. No Machinery, No Oil, No Special Care Can 
be worked suspended by achain Will pass 
grit, mud, primes pulp, etc., without injury to 
its parts. Nee ds only asteam pipe from boil 
ertorunit. Pric:,600 gallons per hour, $50; 
1,200 do. $75; 3, 600 do $100; 6,000 do, #150; 
10,000 do, $175; 18,000 do, #2 5,000 do $275 
45,000 do. $400; 60,000 do. 8500; ‘120.000d0 #1, 000. 
Write for illustrated de scriptive book with 
testimonials, etc. Mailed free. PULSOMETER 
STEAM PUMP CO., 83 John St., New York. 
ee 


‘PATTERN & MODEL MAKER. 
GEO, E. KNOWLES, 69 BEEKMAN ST., 


NEW YORK. 
PATTERNS of all descriptions made and inven- 
tions PERFECTED 












Kellam’s Steam Damper 








; net 


ra mud 


PRICE S.9- 








Peerless 


EMERY ff 
WHEEL Y 


Dresser. 


Price $3, 
With one extra wheel, 


Address orders to 


For Shaping, Sharpening and Removing Giaze from 
Emery Wheels. 
S. A. SMITH, Manufacturer’s Agent, 59 South Canal St., Chicago, Ill. 



























Great economizer of fuel and a 
PERFECT SAFEGUARD. 
Made entirely of steam metal, 
without packing, diaphragm, or 
stuffing box. Operated by direct 
steam. Guaranteed to work 
closer to boiler pressure than 
miny regulator in use. 

10,060 in use. Send also for 
; Descriptive Circular, m's § 
Pressure Regulator and the ‘‘ Eureka P. 
Sole Sales Agents: 


HINE & ROBERTSON, 


DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 

BOiller Feeders, Fire Pumps, 
Pumping Machinery for all pure 
poses. 

Serd for Catalogue, 
































12 Cortlandt St., New York. 
= 
; :; fe a s 
Cornell Universit “S| t 
<>» a" he 
8 <_ < \ | Ss & 
Ss | = £ 
COURSES LEADING TO DECREES: Sa aa = 5 
Mechanic Arts, Mathematics, — = = 
Civil Engineering, Sp m= 5 
Electrical Engineering, = ™ — a 
Architecture, Agriculture, iad ane = 
Arts, Analytical Chemistry, —<s CUT Ana ATR 
Chemistry and Physics, — - GEARS, 6 cTRAIC 
History and Political Science, 7 ‘ WAY VALVES, 


Literature, Natural History, 
Philosophy, Science, 
Science and Letters. 


tT 
DJUSTABLE FEED. 


MADE TE 


ENTRANCE EXAMINATIONS BEGIN AT 9 A.M., = 
JUNE 1th, AND SEPT, 15th, 1885. ag A. F. NACLE, 
For the University Register, giving full informa- sf 3 igs OFFICE; 
tion respecting Admission,Free Scholarships, Fel- |, ‘3 av 115 MONROE stv 
lowships, Expenses, etc., adaress, 2 Be ese i 
TREASURER OF CORNELL UNIVERSITY, < he wer SERICAGO, ILD 
ITHACA. N. y, \ ILL, CLARKE & CO., New Engiand ieciaaiies 





ENCINEERS 
AND 


TO niin: WORKS OF STEPHEN ROPER. 


TS IF YOU Roper’s Engineers’ Handy-book, $3.50. REPAID ON 
NT" Roper’s Questions and Answers for Engineers, $3.00. RECEIPT 
WANT TO PASS Roper’s Young Engineer’s Own Book, $3.00. OF PRICE. 
Roper’s Use and Abuse of Steam Boilers, $2.00. 
AN EXAMINATION —. 8 Instructions and Suggestions for Engineers and Firemen,$2.00. 
Roper’s Care and Management of Steam Boilers, $2.00. 
STUDY ROPER’S W ORKS Roper’ s Hand-book of Locomotives, $2.50. 


waper’ s ~—— fe ws - "oo ane nn cogines. 8 $3.50. 
oper’s Hand-book o odern Steam ire Engines, $3.50. 
EDWARD MEEKS, Publisher, S. E. COR. 10th & WALNUT STS., PHILA., PA. 
HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 
An effective labor-saving tool for the boiler shop. 
holes from 2 to 5 inches, inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed aetna 
at trifling cost; are easily adjusted and firmly held. Ma unufac rosa 
Svan. GTO é& CO., 
WILMINGTON, 










Size No. 1 cuts all size [ 


DHL. 


The Mi 1, Davidson Improved Steam Pump, Bullalo Cupola & Forge Blowers. 


Warranted su 
perior to any 
other make. 

All 
styles of 












MANUFACTURED BY 


DAVIDSON STEAM 
PUMP COMPANY. - 


and 


sizes 

every 

class of work, 
BUFFALO 


FORGE CO, 
Buffalo, N 


Warranted the 
BEST PUMP made 
for all situations. 


PHILADELPHIA AGENT: 
DANIEL KELLY, 51 N. Seventh St. 


Send for Cata 


logue and prices 

















ORTHINCTON 
PUMPINC 
MACHINER 


Henry R. WoRrTHINGTON, 
Now Work. 


Boston, Pittsburgh, 
Chicago, Cincinnati, Clevelasd, 
St. Louis, 


Pipa ic, Lets tt, Yen York, 
= ECONOMIC PATENT BOILER FEED PUMP, 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 
The Only Double-A cting 
seared Pump 
It is compact and System- 











San Francis *. 


atic in design and EKcon- a 
consons in its operation. Ep 
All its parts are arranged = 
for durability R's 
BENI. F. KELLEY, Agent, te 
91 Liberty St., “td York. 9 = 
Philadelphia Office: 4 . 5 

_ . =] 
JAMES BERRYMAN, = 














125 North Fourth &t, 














REAUICY ENLARGED 
LY *8 PORTABLE. 


TE DELIVERY. 





GBERMANTO 


HARRISO N SAFETY GUILER WORKS 





AME <chaameasnah -MACHINIS ST 








CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


R. A. BELDEN & C0., DANBURY, CT. 








ONEIDA STEAM ENGINE AND 


READY. 


NEW CATALOGUE 





FOUNDRY CO., Oneipa, N. Y. | 


The Horton Lathe Chuck, 


Manufacturers of WESTCOTT’S PATENT 





ESTCOT 
SWttLe Giant 
“IMPROVED. 





LATHE AND DRILL CHUCKS. 





Iron Planers 2 Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 


Almond Drill Chuck 





Supply Stores. 


T.R. ALMOND, 


83 & 85 ee St. 
Brooklyn, N. Y. 


EUREKA BAND SAW. 


We build three sizes, at prices 
lower than an equally good 
Band Saw ean be had else- 
where. For further informa- 
tion, inquire of 


FRANK & CO., 


17G Terrace Street, 
BUFFALO, N. Y. 


CRAIC’S 
New “Class ¢” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary, Marine, 
Portable & Pumping Engines. 

















WRITH FOR CIRCULAR. 


IMPROVED COVERED SCREW 


SHEET METAL or PAPER GAUGE 





Send for Illustrated Catalogue with Tables. 





A. J. WILKINSON & C0., 
BOSTON, MASS. 


Makers of the most complete 


Micrometer Calipers & Fine Measuring Tools 


To be found in the United States. 


assortment of 


Sold at all Machinists’ 


——THB-- 


tid rl us 


| contains the maximum of 
I powe rs poe yoy d and effi- 
ciency, and is fully guaran- 
: teed. No. 1 holds from 0to 
i] 144’, price $7. No. 2 (round 
v body) holds from 0 to 34” 
price $8. Sold by the trade. 
Address, 

A. F. CUSHMAN, 
HARTFORD, CONN. 
Manufacturer of all kinds of Chucks. 
Send for new Illus’d Catalogue 


ivon's Black Lead Gracies, 


Made by the Jos, Dixon Crucible Co., Jersey 
City, N.dJd., are the standard of the world 
over, The United States Gove rnment sched- 
ules alw ays read © Diwvon’s or their equal,?? 
More of them are used for Brass Melting in 
the United States than all other kinds quad- 
rupled, 


JOS. DIXON CRUCIBLE CO., 


CITY, N. J. 








SJILERSIEeyY 


atent Binder 


—EFOR— 
AMERICAN MACHINIST, 


to hold 52issues. Price $1 each, by mail or ex- 
press to any part of the United States. Also 


rT COVER 9) to be applied by book- 


binders for perma- 
nently binding any volume. Same price. 


American Machinist Pub’g Co., 
FULTON STREET, NEW YORK. 


if ELEVATORS 





96 








With Screw or Spur Gear, oper- 
ated with belts or hand; Auto- 
matic Hatch Doors; Hydraulic or 
Steam Elevators or Hoists. 


GEO. C, HOWARD, 
198, 18th St,, Phila, 12 Cortlandt St., N.Y 








For turning eae RANK PINS in Position, and while 


VHEELS are under engine. 


L.B. FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Prop’rs, PH\avetraia 





Made HEintirely of 


BAR STEEL, 
Six sizes, adapted for pipe 
from 44 to 14” diam, 
ny kind. A'lpartsare i 
ind can be sh wrpel ied With a file. Does not 
hiteh while in use, but can be instantly re 
cription of TRON AND STEEL 


leased, 


nnn ADATITAS 
DROP FORGINGS, 






terchangeable and can be readily renewed 
crush the pipe, 


J. 


Each number will fit a 
range of sizes equal to six 
or more patra of common 
tongs, while it will out- 
wear an equal number of 
Jaws are hardened to: & saw temper, 
has a quick grip, never slips, chain wll not un- 
H. WILLIAMS « ; Manufacturers of every De- 


11 Richards St., near Hamilton Ferry, Brooklyn, N.Y, 


BROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH 





BROOKS S#ancN T 








sania 
ESTABLISHED 1851. 


ALSO 
for BrassFinishers’ 
Use, 


Milling Machines, 
Screw Machines, Up- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 





Having greater facilities for 


—CGEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Bevel Gears, 


from the Smallest to 30 inches Diameter. 


S ASRTON RAND ur, CI , UGHKENAMON, 


DRAWING 
NSTRUMENTS 


SHAPING. MACHINED 


For Hand and Power, 
6,” 8’’ and 10” Stroke 


Adapted to All Classes of Work to 
Their Capacity. 
CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 








Send for 72-Page 
ILLUSTRATED CATALOGUE, 


WM. T. COMSTOCK, 


6 Astor Place, - New York- 











WHITCOMB MFC. COQ., 







MANUFACTURERS OF 


NIACHINISTS’ TOOLS 


Worcester, Mass. 


IRON — 
PLANERS 


A 
Specialty. 





P. BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 





THOD, H DALLETT & (0, 


8 N. 2lst St.,Philadelphia, Pa., 
MANUFACTURERS OF 


PATEN T 


Portable Drlin Matt, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS, 


New Illustrated Catalogue just Issued. 










oe 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





Fox AND TURRET 


SPEED—i—[_ATHES. 
BRASS FINISHERS’ TOOLS. 
GEO. GAGE, Waterrorp, N. Y. 

E. P. BULLARD, Ag’t., 14 Dey St., NEW YORK. 





WORK SHOPS 


WITHOUT STEAM POWER 
BY USING OUTFITS OF 


BARNES’ PAT. FOOT POWER 











machinery can compete with 
steam power. Sold on trial. 
Metal and woodworkers send for 
prices. Illustr’d catalogue free. 
Ww. F. &. Jno. Barnes Co. 
Rockford, Ill. 
Address No. 1995 Main St. 
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NOTICE 





Below will be found references to a small 
portion of the practical articles that have 
been specially prepared for the AMERIOAN 
Maocuinist, and have appeared in our col- 
umns during the last few months. No other 
mechanical journal in this country has or 
ever has had such a collection of practical 
articles, by writers of well known ability, as 
are presented in these columns week by 
week. Every issue gives information that is 
taken up and applied in the shops and fac- 
tories in various parts of the country. Copies 
containing these articles can be readily ob- 
tained by ordering of any newsdealer, or by 
writing to this office, at 5 cents per copy. 


Wm. Mi. Barr. 
Kaolin and Plaster of Paris as a Boiler Covering 
May 17, 1884 
Another Explosion ina Pump Plunger. May 31 
1884 
Frank H. Ball. 
Balancing the Reciprocating Parts of Steam 


Engines January 3, and February 21, 1885. 
Frank H. Richards, 
Something About Chucks. January 12, 1884 


Running a Lathe. January 
March 1; May 3, 17, 1884 

Grinding and Using Cutting Tools. 

Grinding Tools Again. June 6, 1885 


12; February 23; 


May 2, 1885 


Screw Cutting on the Engine Lathe. June 13, 1885 
George Escol Sellers, 
Early Engineering Reminiscences. June 7, 14: 
July 12; August 9, 23; October 11,25; Novem 
ber 1; December 13, +0, 1884. February 28; 
March 14; April 11, 1885 
John W. Nystrom. 
Inertia Diagram. Dec. 27, 1884 


Aug. 

George Marshall, 

The Result of Imperfect Setting of Horizontal 
Tubular Boilers. May 24, 184 

Form and Material of Boilers. June 14, 

Agricultural Boilers. September 27, 1884 

Boiler Chimneys Considered from an Economical! 
Standpoint. August 16, 1884 

Soiler Domes. May 3, 1884 

Flanging. May 3, 1884 

Braces and Boilers. May 17, 


Fred, J. Miller. 


Inertia. 30, 1884 


ISS4 


IS8s4 


Universal and Combination Lathe Chucks. May 
24, 1884 

Making Cutters for Involute Gear Teeth. Feb 
ruary 16, 1884 

Milling Machines, Tools and Fixtures. Septem 
ber 20, 1884 

Pitch of Milling Cutter Teeth. October 4, 1884 


Prof. S. W. Robinson, 
The Air Brake on Long, Steep Grades 
16, 1884 


L. ©. Jewett. 


February 


Draft and Finish of Patterns. May 31, 1S884 
Making 18’ Face Pulley from a 12’ Pattern. No 
vember 15, 1884 
Thos, D. West. 
Casting Whole orin Parts. March 22, 1884 


Sound Castings. December 6, 1884 

Small Castings. March 15 1884 

Momentum and Rules for Weighting Down Copes 
August 2, and July 26, 1884 

Green Sand Cores. January 12, 1884 

Foundry Cranes. August 23, 30, and September 


6, 1884 

Oddity and Science in the Construction of 
Cupolas. May 10, 1584 

Small Cupolas. January 19, 1884 


Cylinder Moulding. March 22, 1884 

Sweeping Grooved Cone Drums. April 19, 1884 

Elements and Manufacture of Foundry Facings. 
May 24, 31, 1884 

Foundry Plant. June 28, 1884 

Heavy and Light Work Skimming ¢ 
ber 8, 1884 

Intelligence in Melting. 

The Mould Board. March 15, 1884 

Ovens and Pits. June 28, 1884 

Pipe Patterns. January 12, 1884 


rates. Novem 


February 2, 1884 


Fohn J. Grant, 

Ona Standard System 
Tools. March 1, 1884 
The Milling Machine—Its Construction 


of Parts for Machine 


and Uses 


August 25; September 1, 15: October 6, 13, 27 
November 3, 10,173; December 1, 8, 22. 0), 1883 
January 12; February 2, 23; Maré hs, ISS4 
isaac Whitehead, 

Constructing Gear Patterns. May 24, 1884 

Construction of Patterns for Bevel Gears. June 
21, 1X84 

Geometry Applied to Pattern Making. April 
26, 1884 

Pattern Making. March 2%, 1884 

Engine Pattern Work. April 19, 1581 

Material for Patterns. April 5, 184 

Construction of Circular Patterns. May 3, 1884 


Allowance for Shrinkage and Finish in Patterns 
June 2k, 1884 

Copying and Making Patterns From 
peller Wheel. March 1, 1884 


an Old Pro 


How to Strike Up a Propeller Wheel March 
15, 1884 
Ed. F. Williams, 
Inertia of the Reciprocating Parts of the Steam 


Engine. September 13, 1884 
Inertia in its Nature and Means of Measurement 
August 23, 1884 


Inertia Diagram. October 18, November 1 and 

22, 1884; January 3, 1885 
F. F. Hemenway. 

Indicator Diagram, The February 9, 16, 23: 
March 1, 8, 15, 22, 29; \pril 5, 12, 19, 26; May 
3,17, 244; June 21; July 5, 19, 26; August 9, 23 
November 29; December 20, 1884; Fe bruary 7 
2S, IR85 

A. H. Mathesius, 
Power Needed in Operating the Cable Road on 
Brooklyn Bridge. January 3, 1885 
Jno, C, Trautwine, Jr. 
What Is Centrifugal Foree? April 5, 1884 
Centrifugal Force, a Component of Tangential 


Tendency. April 26, 1884 


Nature of Centrifugal Force. May17, 


18s4 
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Morse Twist Drill and Machine Company, New Bedford 


SOLE MANUFACTURERS OF 
MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. 








Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center anc 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 

STETSON, Sup’t. EDWARD 8S. TABER, Pres’t and Treas, 


BENDING — 


, ¥ THECUT REP- 

‘ p//) RESENTS ALL 
SIZES THAT 
ARE DRIVEN 
BY BELTS. 


GEO. R. 


PATENT 
PLATE 




















WILMINGTON, DEL. 


It is but the work of a moment to balance the top roll and lower the hing ge housing to take out the 
plate when a full circle is bent. The rolls are all made of solid wrought iron, the balance bar being : 
art or extension of the top roll. There is a cast iron bed-plate under the entire machine. To save any 
shifting of belts we putin Friction Pulleys, which enable the rolls to be started, stopped or reversed 
instantly. 





D. SAUN DERS’ SONS, 


“Yonkers N.Y. 


MANUFACTURERS OF 


Pipe Cutting, 


. THREADING, 
Steam and Gas Fitters’ Hand Tools. " 


eExD FOR CIRCULAR. Taming Machines, 
THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose _ to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made, 


PYROMETERS 


GAUNTLETT’S, HOBSON'S, and STELNEN'S 
PRESSURE GUAGES 
Hot Wel THERMOMETERS 


ANEMOM ETERS 
SAFETY LAMPS 


BAROMETERS 
SALINOMETERS 
WMining and Meteorological 
Instruments ot every deseription. 




















THE SEIBERT CYLINDER OIL CUP CO. 


Manufacturers of 


(| (| \ ron saasessg io. MARINE AND STATION- 






“Tene 


Nate Ud mde ee, 


Seibert and Gates Patent 8 with Sight Feed 


4100 ye WIKINSON CRANK PIN 


Device 


ny 
o* 


Under U S 
t 


for Marine and Stationary Engines, 
and Price Lists, 
SEIBERT CYLINDER OIL CUP C0., 


26 Vesey Street, - - NEW YORK. 
53 Oliver Street, BOSTON, Mass, 


Send for Catalogue 








List and Description of our Ten Catalogues sent 
free on application. 


JAMES W. QUEEN &CO 
924 CHESTNUT ST. PHILADELPHIA. 









CLEVELAND, OHIO. 


THE STANDARD bh a co., 





Manufacturers of STRAIGHT LIP INCREASE TWIST DRILLS 454 Special Tools. 


FRICTION cur-orr courtines. 
JAS. HUNTER & SON, North Adams, Mass. 


THE PUSEY & JONES CO. 


WILMINGTON, DEL. 














The Cut shows our No, 44—an excellent Horizontal Pun. | ———? 

ching Machine, making a one-inch diameter Ho!e through 

ne-inch iron, and also useful for punching stay-bolt holes 
in furnace sheets after the sheets have been fitted. 


‘BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron C utters 
Cranes and heav y Iron Work gene srally. 


CURRIER & SNYDER, 
Wrpright Dorills, 


WORCESTER, MASS. 


HALL scsi: TNVEGTORS, 


NINE » LATRES, » RAND » LATRE 


Slide Rests and Planer Centers. 








DRAWING PAPERS, 


All Hinds. 
Send for Catalogue of Drawing Papers and In- 
struments. 


G. S. Woolman, 


C.E.LIPE, Syracuse, N.Y. 
“Every-Day” Centers 


Discount with PRICE 





— PATENT 
AUTOMATIC 


116 Fulton St. 


New York. 





Send for Circular 









Every Pair, ONLY $20. Ai 
bi > “i 7 
5 
wa 3 — 








OVER 20,000 IN USE, 


HALLS ENGINEERING CoO., 


Manufacture BALTIMORE, MD. 





wide work. 
Guaran- 
- teed equal 
to the two- 
* post plan- 
ers in am’t 
and quali- 
ty of work. 


MachineTools SINGLE ~~ OPEN 
112 JOHN STREET, NEW YORK. special POST—C_— SIDE 
Machinery. ROW PLANERS., 

OIL CUPS (,) ee 


For Engines, Shafting, &. 
Illustrated Catalogue Free. 


J.E, LONERGAN & CO. 


Philadelphia, Penna. 











List mailed on application 


ac H , NE MOULDED ie MACHINERY, 
~, (EARS, Peete 

ACCUMULATO RS 

) yf = Illy ‘Casts ke SACKS, — 
rt AS ae  Panaceiment e FITTINGS, _ 





VAULT ELEVATORS , fe, 


& STILLMAN, Sore 


OLE & HUN 


BALTIMORE, MD. 


po 


T WaATsoN 











RMSTRONC” 'S 


Pr, son Fh gt 31 


ll Adjustable 
STOCK 40 DIES ror 












| » 
' Manuf’d Solely by the 








IPE and BOLTs. : ys SLATS. 
| SS OP Py oS 
14 upped to Standard Gauges. Adjustable to all va | American ¢ s SP Pol > 
riations in the size of fittings. Can be resharpened ) YXOLODS 
ithout d thet ! OOF OES 
without drawing the temper by simply grinding them. 6 On ated ot 
Possessing practical advantages appreciated by all “Oo LSS So 
mechanics. Circulars sent free on application. Co Oxy 7% OGL 
"4 o£ ~ Do 
Manufactured by VC LF SOLS 
A] a > 4 Tay ) ‘ . ia YY 4A 
F, ARMSTRONG, BRIDGEPORT, CONN, | '4stol, Mass, YS ESF AY Dey 
ZS VLINVE ID or Y 
Pa TT ND a SSS SS 
: ‘ FOL POST OO RS 
Iron and Steel | He  LEIEETS EZ O 
RODS a STO LISS OFS 
aE S RSS OP ae owe Oe & 
ROP FORGING (2 / “S838 
S's v fare fe 2S. TL OO »* 
4 ra , eta ta SY > ~ 6© ah 
Of Every Description. at Reasonable Prices, | = 7 "s... WS SEL SF 
os EO 5. 


R. A. BELDEN & C0., DANBURY, Ct. 











“ECLIPSE” Pipe-Cutting Machines 


FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 


and Matcher, 


Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and very compact 
Pipe-Cutting Machine soon pay 
for itself, providing it could be 
had at a moderate price? 

Mention this paper and write 
us for particulars. 

PANCOAST & MAULE, 
Philadelphia, Pa. 
Made In Three Sizes, Cutting Pipes % to 6 inch, 
(0) = 1@)) | 


DROP FORGING! Or STEEL 


BEECHEn & PECK. NEV AVcil CONN. 





24inch Eureka Planer 


THE EGAN COMPANY, MF&s., 


Successors to the Cordesman & he Co., 
201 to 221 W. FRONT STREET, CINCINNATI, OHIO, 


Guanes “MURRAY=*- 
Bey esicraven a. wooo 
> une #¢ NEW YOrxr- 


FAY & SCOTT, x: 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c,. 




















NP ECKS XT DROP PRESS. 


ReECHen w& PECK CONN, 





Katzenstein's Metallic Packing, 


| (SELF-ACTING) 

L] For Piston Rods, Valve 
Stems, &c. 
Adopted and in use by the 
principal Iron Works, En- 
gine Buillers and Steam- 
ship Companies within the 
last eight years in this and 
foreign countries; also 
Tubular Metallic Pac king 

for Slip Joints 


manufacturer. 
L. KATZENSTEIN & CO., 


169 Christopher 8t., N.Y §.W. GOODYEAR, Waterbury, Ct. 


The eEaton, Cole & BurnhamCo. 


Manufacturers of Ss? & 84 FU LTON STREET, NEW YORK. 


Fine Cutting and Aun ervuns oF | 


Iron and Brass Goods 
Threading: Machines 
Ratchet Die Stock 


\ for STEAM, WATER & GAS. 
OPERATED BY HAND OR 
with LEADER SCREW and SOLID DIES. 


POWER. 
Ratchet is inside body of stock, and cannot be ¢ logged with 


. chips and dirt. Can be re adily reversed to back-ott thread or 


Valves, Pipe, cut left hand thread, Will thread pipe in place, Works in 





SEND FoR CATALOGUE 


ACHINER 


Tor Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines 





or information, address the 























conn. 





small spac 
Pipe Tools, ~ ag Bridgeport, 
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WILLIAM SELLERS & CO., 


Fhriladelphia, 


Machine Shop and Railway 
EQUIPMENTS. 


= Shafts, Couplings, Hangers, ——_ 
Planers, Drills, 
tables, and Pivot Bridges, Gifford Injectors, Se 
Improvements, New 


ra. 


» Mill Gearing, etc., Lathes, 
Shapers, Bo fy Cutters, apm Turn- 
ers 


geste Simple, Eanetive. 





THE NATIONAL 
FEED WATER 


HEATER 


A brass coil heater supplying 
feed water at 210° to 212° rane 
enheit by use of exhaust steam. 
Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most ape 
ive Heater inthe market. Fiftee 
h sizes. No.1, 8-horse Heater, $17. 
No. 10, 100-horse Heater, $150. 
Iron, Brass and Copper Coils 
and Bends made to or- 
der. Circulars and price 
‘m »* listssent on application, 
4 National Pipe Bending Co., 
New Haven, 
Connecticut. 


RANDON’S IMPROVED PISTON RING 
PA CHING. 

For Description see 

AMERICAN MACHINIST, 

issue Aug. Sth, 1885, 

RIGHTS FOR SALE. 

JAS. BRANDON, 


233 Tenth Ave.,N.Y. 













‘ 
*eiu PURE 








Prof. J. E. Sweet’s 
MEASURING 
MACHINES. 


Capacity 4 and 6 in. 

A reliable standard for 
machine shops. 

Circular on applica. 
tion. 


Syracuse Twist Drill Co. 
SYRACUSE, N. Y. 








WE ADVERTISE THIS WEEK 





The HUYETT 


2 HUE ‘FANS 


Single and Double Exhausters, Pressure 
Blowers and Ventilating Wheels, 


HE feature of these Fans is their double discharge 
and improved wheel. The advantage is the fact 
tested), that they require one-third less power than 
any other. This Fan is full of good points, for which, 
send for descriptive circular. 


WESTINGHOUSE,CHURCH,KERR & CO. 


Contracting and Consulting Engineers, 
17 Cortlandt Street, New York, 





Also controlling the Westinghouse and Reynolds’ 
Corliss Engines; The American Paper Pulley, &c. 


CYLINDER FREE oF Aci. 


Boxes of 25, 50 and 100lbs. 


LINDLEY M. ELKINTON, 


eacrae TALLOW 





532 St. John Street. 
Philadelphia, Pa, 


| lish 


The latest improvement in 


Send for descriptive circular of TR ACTION ENGINES. 
|TRACTION| 





Portable, Agricultural ai and i| saiggiamia 


(ENGINES. 
manera WHO, TABER & MORSE, 


HILL’S FRICTION CLUTCH. 





Satin, “a 
Co., New York, 








Sent on Trial. 
SHOW SI] UO Pos 


NO OIL ON FRICTIONAL SURFACES. 
Abundant Clearance. Positive Release. 


Only CLUTOH ane REMOVABLE Hnb. 
talo, 
Ec.ipse WIND ENGI Bert, 


ENGINE CO. 

EAGLE <> 
ANVIL 

«<lb> WORKS, 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 





Send for Circulars. 


The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than anyEng- 
Anvtt.. 
Fully war- 
ranted and 
lower price. 


‘MORSE ELEVATOR WORKS.|; 
Morse, Williams & Co. 


(Successors to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGHT 


Elevators 


Office, 414 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 


PHILADELPHIA. 














, 
ig 


Wart 
Vd A Mew York Office, 108 Liberty St. 





BOUND VOLUMES OF THE AMERI- 
CAN MACHINIST 


for 1880, 1881, 1882, 1888 and 1884, cloth, $3.50 each, 
pure hasers paying express charg es. 
Am. Macainist Pu A @ Co., 96 Fulton St., New York 





THE FISHKILL CORLISS ENGINE, 






A FULL LINE OF SIZES 


‘Vertical Condensing, Buwines 


adapted for and extensively used 
in 


large grain elevators. 
HBO TLLERS. 


Manufactured by the 


Kisbkill Leanding JyLachine Co, 
FISHKILL-ON-THE-HUDSON, N.Y. 


Send for Catalogue A, containing Illus 
trated Descriptions and References 


Specially 





DOUTHWARK FOUNDRY AND MACHING C0, 


ENGINEERS AND MACHINISTS, 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 


PORTER-ALLEN & SOUTHWARK ENGINES. 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 
HYDRAULIC MACHINERY, &c., &c. 


THE LONG ALSTATTER G 


Double, Single, Angle- 
Bar, Gaug, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


pele rm 2 / 
THE HOLLAND LUBRICATOR VISIBLE DROP THE GARDNER asd 
Is enananetoen to bes 

Over 30,000 in use, 


teed to ber | | 
a. the cutting of | 
Valve -seats, Cylinder, | 

Adapted to every style of 
stationary and port- 
able steam engine. 


and Governor ‘Valves | 
of the engine. 
Warranted to give 
satisfaction or no sale. 


}, 2%. It will pay for itself 
in 6 months in saving of 

For circulars and prices, 

address, 


ar coal and packing. 
3, It willinsure more | 
aidtin the revolutions | 
of the engine, say from 1 
The Gardner Governor Co, 
WM. H. EDDY, Worcester, Mass: | OUINCY,. TLE. 
ANCLE 
ENKINS BROS.’ VALVES, GATE, CLOBEHECK AND SAFETY. 


to 2 atrokes per minute, 
MANUFACTURED OF BEST STEAM METAL. 


thus increasing the power of the engine. Manufactured by | 
HOLLAND & THOMPSON, 217 River St., Troy, N. Y. | 

The Jenkins Discs used in these valves are manufactured under our 1880 patent and will 
stand 200 lbs. steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


JENKINS BROS. ¢ 





Hamilton, 


L] 5 OHIO, 























Milustrated in AMERICAN MA- | 
THE EDDY cuinist of June 27, 1885 , 
FRICTION CLUTCH De Plaga wd ‘Frictions = ie Shop ¢& 
Rights’? apply to patentee | 

PULLEY. . 








71 John Street, New York, 
79 Kilby Street, Boston. 





2 SENT NEW. LIST, 
WHITNEY’ S NEW RATCHET 
In cn 











MI —— p/ { 





Two Drills 
*9uQ Ul 








Finely finished, complete. Great range. Send for 
circular. VARIETY MACHINE CO.,Warsaw, N.Y. 


BSTABLISHED 1855 










WS; ey Buerk’s Watchman’s Clock, 
Da 6 With Safety Lock Attachment, 
sy 4, & 20 PRIZE MEDALS AWARDED. 
OF Ine tects 

~ « he To control watchmen in manufacturing 





establishments, public buildings, ware- 
houses, etc, Simplest, strongest, cheap- 
est a = frou complete of its kind. 

Price, with 12 keys, complete, $50. 
Send for circular, 


BRIE, RA; 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 0. E. HAUSBERG, Sole Agent, 
er the user Send for Catalogues. 71 Nassau Strect, Room 3, N.Y 


SAW MILLS and GENERAL MACHINERY, THE LOWE BOILER. 


Works at ERIE. PA. 


ZELL SAFETY BOILER 
Pioneer Iron Works, ®*3°4?" M'f'rs. 


N.Y. 











Ter 


BRIDGEPORT San WORKS, 


. LOWE, Proprietor, 
Successor . yre & WATSON, Bridgeport, Conn., 


Manufacturer of the LOWE BOILER, 


Which eight years’ use of the steam superheating 
drum style, and sixteen of the Lowe Boiler, under 
all conditions, has proved to be the most satisfactory 
boiler known in_all respects. Gives dry rte am. 
The process for the combustion of the gases is in 
po construction and setting. Burns any fuel and 

vets as much results from it as any boiler or setting 
- no more cost, with greater durability. Send for 
descriptive circular. 


OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH R, OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer, 
Manufacturers of 

ITCHING 
MACHINES, 





SEND FOR CIRCULAR. 
i 


4 
it 





\ 
| 


Address, SAFETY STEAM GENERATOR 00., 
68 WARREN sSTREDBT, NEW SWTORZ. 


WATER TUBE SAKETY BOILERS 











REDGES, 
Excavators, 


ERRICKsS, 
Ete., Etc, 





(Moore’s System.) 


Unequaled for durability, safety and economy. 
Examinations made with ease. " Cleaned quickly | ; = 
and easily. Circulation rapid and sure, Ke 2 : 


National Water Tube Safety Boiler Co, 


N. Y. ENGINEERING CO., G4 QORTLANDT ST. 


Mia Ca 
. a Se Pos 
_ (MERE EF = 











Circulars and Testimonials, 











be 





Avavst 8, 1885.] 
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NEW TANGYE BUCKEYE AUTOMATIC CUT- OFF ENGINES. 


In Use, Over 800. 


25 to 1000 Fi. P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and ¢ ontinuous duty at medium 
or high rotative spee ds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
—wii antced Self-Contained Automatic Cut-Off Engines, 
12 to 100 H.P..for driving Dynamo Machines a@specia/ly. 
Illustrated Circulars with various data as to practic al 
Steam Engine construction and performance, free by 





and 53 Mason Building, Boston, Mass. te me ROBINSON & CARY, St. Paul, Minn. 
SINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, —_ sail 
Sole Licensees and usu! Samaen Se New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Marylan and Virginia. 


The _ & McDowell Mfg. Co. SOTTO” GAS ENGINE. 


Over 14,000 Consuming 


in Use. 20 to 70% 
Hoists, Pumps 
AND GENERAL 


Mining Machinery. 


120 LIBERTY S§T., 
NEW YORK, 
Send for Illus, Catalogue, 


Worcester, Mass. 
WwW. CG. YOUNG & C iT) Manufacturers r 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, Etc. 


EWES & PHILLIPS 
Iron Works. 


IMPROVED 


rks aging 


High Pressure, 


GEO. A. BARNARD, 70 Astor House, N.Y. | DAVIS, 34 S. Canal St., Chicago, Il. 
SALES AGENTS : 














less Gas 









‘aulsu9 19q}0 Aue UBy 


SCHLEICHER, SCHUMM & CO., 


63d & Walnutsts., Phila. 214 Randolph st., Chicago. 








—Condensing— 
TS LTS 


And Compound 


SEND FOR CIRCULAR. 


BUILDERS OF 
BOILERS, 


cxsovoets, { WARDEN & MITCHELL 


GAS Germantown Junc., Philadelphia. 
GENERATORS, 











TANKS, 
STILLS, 

BRIDGES, 

ETC., ETC. 























= 
commana! 
a 











Hydraulic Riveting Plant and fall facilities. 


a ATL. ASI ENGINE 














CARRY ENGINES and BOILERS IN. STOCK for IMMEDIATE DELIVERY 
wey meg BLESSING’S PATENT RENEWABLE - SEAT 
Jc. 


Uriversal Angle Unio Stop and Check Valves, 


PATENTED, 

Combining an elbow and 

union, and can_ be set 
at any angle at which it is The Renewable Seats and 
desired to run the pipe. Dises are cast from = pee 
: . Phosphor ll Metal, which 
Manufacturers & Wholesale Agents, has ee qualities : ‘double 
that of the best Steam Metal 
commonly used in first-class 


ROLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS 
valves. The Seats are simply 


AXLE MACHINERY. | f 7 =A s dropped into place and held 


in position by bottom of cage 
\ complete lot of modern machinery for manu- | 
facturing Carriage Axles. 
lools have been in use about three years 
Will sell one machine or the lot to suit customer, 
immediate delivery. 














| We also manufacture the Albany Bucket 
and Gravitating Steam Traps. 





aisles ALBANY STEAM TRAP CO., Albany, N. Y. 
2 Kingsley Helve Hammers. | American Twist Drill Company’s 


| Bradley Helve Hammer, 100 pounds. PATENT CHUCK JAWS. 


1 14-in.x 444 Putnam Engine Lathes. 
S17 in. 6% Putnam Engine Lathes. 8 sizes. Price per set of 4 Jaws, $40 
Y Pratt & Whitney No. 4 Back-geared Nut Tapping $48. $56. Bolted to lathe f face ach & 8, 
2 and Facing Machines (or Screw Machines) ae they make best and cheapest chuck in 
2 Pre = & Whitney Axle Threading Machines with the world. Address orders 

Turret Head. 
1 Pratt & Whitney Milling Machine, Hand Feed. MYMANNING MAXWELL © ond oars Y. City. 
1 Wilder Bar Iron Cutter, capacity,244”’ square iron. | M & Me 


; DDEN, Philadelphia, Pa. 
1 Bar Tron Cutter, capacity, 34% inch square iron. wo. BINGHAM & CO., Cleveland, Ohto. 
1 Sturtevant No. 4 Steel Pressure Blower and | 


countershaft. FORBES & CURTIS, 


2 Reaming Machines, quick-acting, excellent tools. 
» Tumblers, 4 ft.x 2 ft. BRIDGEPORT, CONN. 
Manufacturers of 


| Revolving Forge. 
The Forbes Pat. Die Stocks, 


3’ Cast Iron Forges 
a9 Power Pipe Cutting and Threading 


| Platform Seale. 
\ large and valuable lot of Smal! Tools, fitted to 
Machines, Cutting-off Machines, 
Ratchet Drills, Special Machin- 


above machines, and adapted to the business 
ery, etc., etc, 


WRITE FOR CATALOGUE. 
Mention Paper. 
















We have a full line of new machinery, and are 
prepared to make low quotations. Agent for the 
following firms, write full particulars of what is 
wanted : 





NEW YORK ACENT FOR 


Brown & Sharpe Manufacturing Co, 
> os ell Machine ‘Tool Co, 
Blaisdell a Co, 
Epa Bros, 
Bradley’s Cushion Hammer, 
National Mehy. Co, Boltand Nut MWehy. 
Hilles & Jones’ Boiler Tools, 
Slate’s Sensitive Drills. 
Elliott's Drills, 


= i” WATER baer 


Gage Brass Lathes, REMOVES 4. MUD j E W VAN DUZEN. <=" Nig 
, s 4D. 
E.P. BULLARD, 14 Dey St., New York. SCALE me 


E 





mail. 4ddress, BUCKEYE ENGINE CO., Salem, Ohio. 


THE WATTS, CAMPBELL C0,, “"WA"* 


MANUFACTURERS OF 


Improved Corliss 
Steam Engines 


IN FULL VARIETY. 
Sizes Varying from 30 to 2000 H. P. 
Horizontal or Vertical, Direct 
cting or Beam, Condensing, 


Non-Condensing or ¢ ‘ompound, 
Send for Circular. 


BRANCH OFFICE! 


Cor. 5th and gy ‘sap 
PHILADELPHIA, 


THE DAVEY SAFETY ENGINE 


OR VACUUM MOTOR (Patentfed.) 















ENCINEER. CANNOT BE 
STEAM PRESSURE. 

EXHAUST. T T™~ ry. 
CYLINDER LUBRICATION. URI I 
OFFENSIVE ODORS. OR 


EXTRA INSURANCE. 
EXPLOSION POSSIBLE. 


LOWN UP. 


; Cost of running, One Cent per Horse Power per hour. Che aper than Gas 
Engine. More powerful than //ot Air Engine. Send f “4 Mllustrated Descriptive List. 


CHAS. P. WILLARD & 00., 284 Michigan Street, Chicago, Ill. 
NEW VORK ENCINEERING CO., 64 Cortlandt St., N. Y.City, AGENTS. 


sa, THE PARKER CAS ENGINE. 
ra SIMPLE! = smoix:: — [JURABLE | 


GAFE ! FLAM at ~ EFFECTIVE! 








MATCHES USED 


NO 
' SLIDE VALVE! 

Unsurpassed economy in use of Gas. One 
turn of the tly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running, 


Sizts, 2 10 10 horsepower, Send for Illus, Circular, 
YONKERS MFG. CO. re ieySosti. 


SHEPARD’S NEW $60 

SCREW-CUTTING FOOT LATHE. 

Foot and Power Lathes, Drill 
Presses, Scroll Saw <Attach- 
ments,Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, ete. 

Lathes ou trial, Lathes on 
payment. 

Send for Catalogue of outfits 
Sor amateurs or artisans. 











AUTOMATIC CUT-OFF 


Embodying a New System of 

Regulation. Yhe Gov- 

ernor weighs the Load. 

The most perfect Gov- 

erning ever obtained. 

Send for circular A, 
ALL ENCINE GO. 


WE GUARANTEE better re, tion than it 
Eee, PA. is possible for any other ENGINE to give | Address, H.L. SHEPARD, Agent, 134 E. Second St., Cincinnat!,0 














The Lane & Bodley 60.) | *Ayorauuie {" 


HYDRAULIC 
CINCINNATI, O. 


srenttneer it~ Gt] ELEVATORS 














vatorsfor Facto- 
ries, Hydrau- 
lic Elevators 
forGasW orks, 
Side Walk 
Lifts, &e. 


Compound 
Hydraulic El- 




















evators for 7 G Yj 
pomeagers and % Yip y Vij 


reight, for city GY y x Glt2 
service or direct . “4 y GP 
pumping system. wv ; h, 


v 
Prices low. Get estimates. “GMM gf 


ic a a a ys a a hs we 


Widahitahilas \F ty Abidhhibals 


L, §. STARRETT, 


Manufacturer of 


\ 
Scam > FINE Toots, 
ATHOL, MASS, 


WE ARE MAKING -——- Send for Bull List. 

A SPECIALTY OF = 

A 24-INCH LATHE, 

cS SOMML TADNEMENT 
LENGTIT DESIRED. ThIS LATHE IS DESIGNED a 

FOR SEVERE SER- 

VICE; IT IS THE 

HEAVIEST OF ITS 


SIZE EVER PRO- | Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp'd 

be py ee ’ 5 rest. Screw feed ge ared in face plate on each. 
DUCED, AND THE WORKMANSHIP AS GOOD | one Engine Lathe, 20-ft. bed, 42-inch swing 

AS SKILL CAN | One Engine Lathe, 16-ft. bed, 48-in. swing iement’s 


make 

MAKE IT One Engine Lathe, 12-ft. bed 25-in. swing. Bement’s 
make. 

SEND FOR CIRCULAR, | 02° big n Planer, planes 24 ft. long, 62 in. x 62 in 


xcellent condition 
One Iron Planer, planes 16 ft. long, 42 in. x 42in 


‘} Mtammaad Bhobtan * Bement’s make. 
" \ POP WORTE t cl ween wood wtation, One [ron Planer, planes 11 ft. long, 36 in. x 36 in 
Bement’s make 
awe | Yonkers, N. Y, One Iron Planer, planes & ft. long, 30 in.x 30in 
Five Iron Planers, to plane 4 ft. Gin., 2444 in. xX 2be 
in 


THE BABCOCK & WILCOX CQ,, fi inn,roner. to viane att. ayy, x ann 


Bement’s make 
WATER TUBE STEAM BOILERS. | One inch B.G.8.F pright Dri. ement. 
ne nen Bb. ? ) 1 l jemen 
80 Cortlandt Street, New York. One 42-inch Car Whee ye r. N.Y.S.E.Co.’s make 
107 Hope St,, Glasgow, Scotland, | T'wo Axle Lathes. 

BRANCH OFFicEs:; | Two Durrell’s7-Spindle Nut Tappers. 
BOSTON: 50 Oliver Street. Send for list of New and Second-hand Too's, too 
PHILAD'A :32N. 6th Street, !0nx for publication. 

PITTSBURGH: 98 4th Ave. 
CHICAGO: 648. Canal St. 


NEW ORLEANS W. srd St THE GEORGE PLACE MACHINERY CO. 


54 ( inner Street, , 
121 Chambers & 103 Reade Sts., 


























SS 


BURBANK 









































Second-Hand Machinery For Sale. 





SAN FRANC 
561 Mission Street. 
HAVANA: 50 San Ignacio 


Send to nearest office forcircula: | NEW YORK. 










































AMET acseciienaee 


BROWN & SHARPE MF°G. COs 
Manufacturers of Machinery and Tools, 


OY Ae = me 


16 











SIZES AND PRICES OF SURFACE PLATES. 


45 in. x Gin. $5.00 9in. x 9 in.$12.00 12 in. x 12 in.$22.00 16 in. x 16 in.$40.00 
Sin. x Gin. 6.00 9in.x 14in. 19.00 12in.x18in. 33.00 18in.x18in. 48.00 
6 in. x12in. 11.00 10in. x15 in. 25.00 14 in. x 14in. 30.00 18 in. x 36 in. 98.00 
64 in. x 18in. 18.00 10in. x80 in. 45.00 14in.x 18 in. 37.00 24 in. x 24 in. 88. 00 


36 in. x 66in. 375.00 


puLtey MACHINERY, 


36, 50 & 6O in. Swing. 








SPECIAL 





ia 


NIL 9 TOOL WORKS, Hamilton, 

Gientlemen ; 
PULLEY MACHINES purchased of you, and they have not cost us a cent. in the way of re 
pairs. We have turned out as high as 19 pulleys ranging from 20 to 28 inches in di- 
ameter and from 6 to 8 inches tacein 10 hours. Have turned 8 pulleys 48 x 8 
inches in 10 hours. 

The manufacture of pulleys comprises quite a large part of our business, and we looked over the 
| field considerably before purchasing of you, and this, with two years’ ex yerience, enables us to say, 
| we think them THE BEST PULLEY MACHINES in the market. 


Very truly yours, - McCRECGOR & CO 


OCOMOTIVE CRANES, 
egies Rotate and Trave 


By Power, 


0. 
We have been using continuously for the past two years the FIFTY-INCH 


Chicago, March 19th, 1883. 














-——O) TER-— 


Latest % Most Approved Construction 


HESE CRANES are very usefu 
for handling goods in a yard or 
a wharf, and in bringing goods 

yvard into a shop, or loading 


on 
from the y 
cars, as well as for other work. 


PARTICULARS ON APPLICATION. 





THE YALE & TOWNE MANUFACT’G CO, 
STAMFORD, CT.; SESADSESmAR is 0, ono 
‘! | 


NEW YORK: 62 Reade St.; 
CHICACO: 64 Lake 8St.; 




















MAC HINIST ete: 8, 1885 


|THE | PRATT & WHITNEY CC CO. 


=Hartford, Connecticut. 


Manu FACTURE STANDARD SIZE 


Cylindrical and Galiver Gauges, 


, And End Measure Test Pieces. 

SS ha =} Straight and Taper Solid Hand 

Reamers, Chucking and Shell 

Reamers, Arbors and Steel Mandrels, Corundum Wheels, Cush- 
man’s Patent Combination Lathe Chuck, 


PRICH LIS’ and DISCOUNT SHEET 


THE BILLINGS & SPENCER CO., Hartford, Ct, U.S. A, 


MANU FAC TURERS OF 


BILLINGS’ DOUBLE-ACTING 
RATCHET DRILL 


F.r Morse Taper Shank Drills, 
Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 
, Packer Auger Ratchet Drills. 


DROP FORGINGS 


OF EVERY DESCRIPTION. 





















furnished on application, 
































ENGINE LAQTEES 
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GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 
bevel, worm, rack, ratchet, internal,etc. Of any size, 
from a quarter-inc sh to six feet diameter. In any mate 
rial. Inany quantity. Small gears on hand for free 

delivery by — Send for illustrated price list. 
. B. GRANT, 66 Beverly St., Bostoa. 


J. M. ALLEN, Presipent. 
W. B. FRANKLIN, Viocs-Presipgnt. 


J. B. Prerog, Srorrrary. 


——_, 














2= .. FRICTION (CLUTCH PULLEYS, 

cs wer 

Zea , Hoisting Engines and Hoisting Machinery, 

5" O¢qD. FRISBIE & CO, 
= = 478 North Sth St., Philadelphia, Pa. 








E. E. CARVIN & CO., 


MANUFACTURERS OF 


Machinists % Iron Workers’ Tools 


E. GOULD & EBERHARDT, 


NEWARK,N.J- 






woo 


APPLY TO 
MOAN 


MOAN 


u04d IVGAM GQ@I09 GAAIZITY AM 


Turns out 20 per cent. more Work. 
Universal Milling Machine. 
*“NOLLISOdXY SNVATHO 


UAVTIK TTWSHAAINID 





(qn9 998) 


LV 


Lathes, Planers, Milling Machines and Drills. 
Special Tools for all kinds of manufactering to 
order. Gear and Rack Cutting, Milling and Index 
| Drilling to order, 

Nos, 139 to 143 CENTRE ST., NEW YORK. 





KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in, Drill is a heavy sub- 
stantial tool, made for service, has | 
steel shafts and spindle, Gearsand | 
racks cut from the solid and have 
all modern improvements, are made 
py special machinery, and sold very | 
ow, 

Our Key Seating Machine 
willsave enough in6v days’ use to pay 
tirst cost; no shop can afford to do 
without one. We have now ready for 
prompt shipment,both Key Seat Ma- 
chines and 20 in, Drills. Send for 
3 Photo, and Catalogue. 


W.P.DAVIS, North Bloomfield, N.Y. 


THE BUFFALO STEEL FOUNDRY, 


ORDERS AND CORRESPONDENCE PRATT 
SOLICITED. 








PUNCHING of RESSES, 
es and f 
other Tools 


for the manu- ) 
facture of all 
kinds of 


SHEET METAL © 
coops, a 
Drop Forgings, &c. ~ 


Stiles & Parker Press Co., Middletown, 


Conn. 


|BRANCH FACTORY AND OFFICE, 59 DUANE STREET, N. Y. 


BUFFALO, 
N. Y. 


& LET 1 HWoORTH 


Proprietors, 

















pus SHAPER HAS 26-INCH STROKE. 


Pd 
All the adjustments are made without operator moving from his position. 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of a shaft of any length, and from 4inches in 
diameter down, and will plane a block 26/’x 26x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36 tol. Itis ve ry heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by + LODGE, BARKER & CO., + cxvcrynatr, 0. 


Manufacturers of Iron and Brass-Working Machinery. 


Manufacturer 
= of. ae 
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CARPENTER } allieioeeae etal - 
onsite ncag Seen inti Tl 


y wae 
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